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B. EVERETT JORDAN DAM AND LAKE PROJECT
CAPE FEAR RIVER BASIN, N.C.
REPORT OF SEDIMENTATION RESURVEY
YEAR 1997

PERTINENT DATA

Location of dam

On Haw River, at latitude 35° 34' and longitude 79° 04', in Chatham County, North Carolina; 4.2
miles above the mouth of Haw River; 59.2 miles above Fayetteville, N.C.; 174.2 miles above
Wilmington, N.C.; and 202.2 miles above the mouth of the Cape Fear River.

Purpose
For flood control, recreation, fish and wildlife enhancement, water supply, and low-flow release

for water quality control.

Drainage areas (square miles)

Haw River above Jordan Dam 1,690
Haw River above mouth 1,705
Cape Fear River above mouth 9,140

Estimated natural streamflow at damsite (cubic feet per second)

Mean discharge for period of record (68 years) 1,631

Minimum discharge:

Instantaneous (13 September 1954) 5.4
Daily (20 September 1953) - 8
Monthly (October 1951) 60

Maximum discharge:

Highest known (6 September 1996) 123,666
Monthly (September 1945) 10,000
Bankfull discharge (approximate for downstream reach) -------------------onevvccnoo- 20,000
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PERTINENT DATA — Continued

Elevations (feet, mean sea level)

Dam:
Top 266.5
‘ Base 154.0
Reservoir:
Spillway design flood 261.5
Standard project flood 246.2
Flood of record (September 1945) 242.1
Top of flood control pool (spillway crest) 240.0
Top of conservation pool (bottom flood pool) -—- 216.0
Bottom conservation pool 202.0
Upper clearing limit 217.0
. Tail water:
Spillway design flood 201.5
Standard project flood --- 186.0
Flood of record (September 1945) - 1740
Minimum 158.1
Reservoir
Counties affected Chatham, Wake, Orange, Durham
Length at elevation 216 (miles):
Along Haw River 5
Along New Hope River 18
Length of shoreline at elevation 216 (miles) 200
®
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PERTINENT DATA - Continued

Storage volumes:

Spillway design flood, elevation 261.5
Top of flood control pool, elevation 240.0

Top of conservation pool, elevation 216.0

Inches-

Acre-feet

Bottom of conservation pool, elevation 202.0 -----=---------

Uncontrolled flood storage (240.0-261.5)

Controlled flood storage (216-240)

Conservation storage (202-216)

Water supply

Water quality

Surface area (acres):

Top of flood control pool, elevation 240.0

. Top of conservation pool, elevation 216.0

Bottom of conservation pool, elevation 202.0 ---------------

Dam and spillway

Type — Earth and rockfill (zoned), with side channel uncontrolled

spillway, a multilevel intake structure, and oblong-shaped

conduit.

Length of dam (feet)

Length of spillway crest (feet)

Spillway capacity of elevation 261.5 (c.f.s.) =-----------

Height of dam (feet)

Freeboard (feet)

Conduit equivalent diameter (feet)

Maximum discharge at elevation 216 (c.f.s.) (approx.)

-Xi-

0.83
9.91
5.97
1.56
0.51
1.05

1,646,560
753,560
215,130

74,700
893,000
538,430
140,430

45,810

94,620

31,800
13,940
6,660

1,330
800
259,000
113

5.0

19.0
14,000



PERTINENT DATA - Continued

Dam and spillway — continued

Intake tower:
Conduit intakes:

Number

Size
Invert elevation (feet MSL)

Multilevel intakes:

Number

Type
Size:

Front

Front

Left side (east)

Right side (west)

Stilling basin:

Minimum width (feet-inches)

Maximum width (feet-inches)

Length (feet-inches)

Still elevation (feet MSL)

Bottom elevation (feet MSL)

- xii -

2
9' wide x 19' high, each
150

8
Drop-inlet

Two, 6 feet square, invert
elevations 181" and 188’
Two, 8 feet square, invert
elevations 197' and 209’
Two, 8 feet square, invert
elevations 201' and 203’
Two, 8 feet square, invert
elevations 205' and 207"

16-8
57-3
239-6
148.0
143.0




B. EVERETT JORDAN DAM AND LAKE PROJECT
CAPE FEAR RIVER BASIN, NORTH CAROLINA
REPORT OF SEDIMENTATION RESURVEY
YEAR 1997

INTRODUCTION

1. This report is prepared in accordance with EM 1110-2-4000, dated 15 December 1989,
and presents the results of the second resurvey (1997) for sedimentation in the B. Everett Jordan
Dam and Lake project.

2. Purpose and Scope. The purpose of this investigation was to determine the distribution and
rate of sedimentation in the lake since the initial survey of sediment ranges (1979) and since the
first resurvey (1990).

PROJECT DESCRIPTION AND CHRONOLOGY

3. Brief Project Description. B. Everett Jordan Dam is located on the Haw River approximately
4.2 miles above its mouth in Chatham County, North Carolina, in the upper northeast portion of
the Cape Fear River Basin. The main body of the lake extends up the New Hope River into parts
of Wake, Durham, and Orange Counties, with the upper end of the lake being between Durham
and Chapel Hill, North Carolina. Jordan Dam is an earth and rockfill dam with a saddle
spillway, four saddle dikes, an intake tower having two conduit intakes and eight multilevel
intakes for water quality discharges, and an oblong-shaped conduit through the dam. B. Everett
Jordan Dam and Lake is a multiple purpose project constructed for the purpose of flood control,
recreation, fish and wildlife enhancement, water supply, and water quality control. The initial
total capacity was 753,560 acre-feet at spillway crest elevation of 240.0 feet mean sea level
(MSL). Allocated storage capacities corresponding to preimpoundment and resurvey conditions
are shown in Table A on page 10. The reservoir area is shown in Figure 1 in Appendix A. The
reservoir capacity curves are presented in Appendix A, Figure 4.

4. Plan of Operation. The plan of operation provides for maintaining a normal pool elevation of
216 feet MSL, by releasing inflows so as not to exceed non-damage stages. During periods of
normal flow, releases from the reservoir will equal inflow. During floods, runoff is stored in the
flood pool until discharges can be released up to bankfull stages downstream. A minimum
instantaneous flow of 40 cubic feet per second (c.f.s.) will always be maintained immediately
below the dam. Releases will be made from the conservation pool as necessary to maintain a
minimum water quality flow of 600 c.f.s. on the Cape Fear River at Lillington, N.C.

5. Brief History of B. Everett Jordan Dam and Lake Project. The Jordan project (originally
named New Hope Reservoir) was first considered in the early 1930's as a result of actions called
for in House Document No. 308. It was authorized by Public Law 88-253 on 30 December 1963.
Actual construction did not begin until December 1970. A water quality lawsuit, seeking to
enjoin the U.S. Army Corps of Engineers from further construction of the project, was filed on
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10 August 1971 by the Conservation Council of North Carolina. After considerable litigation, an
injunction stopping construction of the project was issued by the courts in February 1973, which
ultimately delayed completion of the dam until 31 January 1975 (a delay of 11 months). A
"Notice of Decision to Impound Water" by the Corps was issued on 28 July 1977 sustaining the
Corps' decision to impound. An appeal by the plaintiffs was denied 25 January 1979. The
project functioned as a "dry reservoir” with numerous temporary lake rises. Jordan Lake reached
the normal pool elevation of 216.0 feet MSL, on 4 February 1982. The highest lake level to date
occurred on 12 September 1996 at elevation 233.59 feet MSL.

DRAINAGE AREA DATA

6. Watershed Characteristics. The Haw River, rises in eastern Forsyth County at an elevation of
about 1,000 feet MSL. It flows northeast, then east, and then southeast for the greatest part of its
length of about 90 miles. The Haw River and tributaries are subject to sharp rises and flash
floods. This is due to the rolling topography, steep gradients, narrow valleys, and the
predominantly heavy clay soils, which are conducive to high runoff. The largest tributary of the
Haw River is the New Hope River which joins the Haw River 0.3 miles above B. Everett J ordan
Dam. The New Hope River is unique in the Piedmont because of its broad, flat flood plains in
Durham County in the upper portion of Jordan Lake impoundment. The total drainage area
above B. Everett Jordan Dam is 1,690 square miles.

7. Topography. The Piedmont Plateau, from which the Haw River rises, extends eastward from
the Appalachian Mountains to the Sand Hills region and consists largely of rolling hills and
deeply eroded valleys. The hills in the region are largely forested. The highest elevations in the
region vary from 1,000 feet MSL in the headwaters to about elevation 150 feet MSL at the

B. Everett Jordan Dam. In the Piedmont region the rivers generally flow through a series of falls,
rapids, and pools.

8. Land Use. The Cape Fear River Basin, as a whole, is rural. Approximately 60 percent of the
land area is forested, 30 percent is in row crops, and 5 percent is pasture and urban areas, each.

9. Climate. Moderate temperatures generally prevail in the drainage area above the B. Everett
Jordan Dam. The average annual temperature is around 60 degrees Fahrenheit (°F), with
recorded extremes of -9 to 107 °F.

10. Streamflow. The average annual runoff at the Jordan damsite during the period of January
1929 to January 1997 is 1,631 c.f.s. The discharge has varied from extremes of 0.003 to 73.2
c.f:s. per square mile during this period. Floods have occurred in all seasons of the year up to a
maximum discharge of 123,666 c.f.s. in September 1996. Recorded data indicate that the
maximum stages of record resulted from the September 1996 flood with a flow of 123,666 c.fis.
Lake elevations and inflows since are shown in Figures 2 and 3 in Appendix A.

11. Original Sedimentation Storage Allocation. The original estimated annual rate of
sedimentation in Jordan Lake of 0.5 acre-foot per square mile of drainage area was based on
reservoir sediment survey data relative to the Cape Fear River Basin, as published in




Sedimentation Bulletin No. 5, dated August 1953, entitled "Summary of Reservoir
Sedimentation Surveys for the United States through 1950." In the project documentation, the
sedimentation storage allocation was determined to be 42,250 acre-feet for a 50-year project life.
The sedimentation storage allocation was later revised to 85,000 acre-feet on the basis of'a 100-
year project life and previous capacity curves. However, initial sediment storage below elevation
202.0 feet, MSL, was 74,700 acre-feet which would equate to an annual sedimentation rate of
0.44 acre-foot per square mile of drainage area for the 100-year life of the project. The annual
sedimentation rate appears to be adequate in light of sedimentation rates encountered in
reservoirs in an adjacent river basin. Pre-impoundment surveys made by the U.S. Geological
Survey (1970-1979) of suspended sediment samples taken upstream of the B. E. Jordan damsite
on the Haw and New Hope Rivers has average annual suspended-sediment yields of 260 and 80
tons per square mile, respectively. Assuming the 90 percent of the sediment would be trapped in
the lakes, a Geological Survey report states that approximately 140 acre-feet (0.08 acre-
feet/square mile of drainage area) of sediment would be trapped annually, providing that the
environment and hydrologic conditions remain virtually the same.

SEDIMENT EVALUATION PLAN

12. Plan The volume and distribution of sediment deposited in B. Everett Jordan Lake will be
determined by making periodic surveys of established ranges across the reservoir, usually about
once every fifteen years, or after a major flood.

13. Location of Sedimentation Ranges. The ranges, in general, are spaced about 1 to 2 miles
apart across the main lake and tributary arms from the dam to the upper limits of the top of the
flood control pool, as indicated on Appendix A, Figure 1. A total of 55 ranges are above the dam
and three degradation ranges are downstream of the dam. Each sedimentation range is marked
with permanent concrete monuments located at approximately elevation 216 feet MSL (top of
conservation pool) and about elevation 240 feet MSL (top of flood control pool). The ranges and
monuments were initially surveyed during the period of September 1978 to August 1979. They
were resurveyed in 1989-1990 and in 1996.

14. Horizontal and Vertical Control of Monuments. All monuments are tied into the U.S. Coast
Guard and Geodetic Survey (USCGS) monumentation network and the North Carolina State
plane coordinate system. Each range line monument was located by running a horizontal
traverse of a closed loop having a closing error of no more than 0.02 percent. Vertical control is
at least of third-order accuracy. The elevation of each monument was determined by running a
vertically controlled loop from the nearest vertical bench mark having a USGS elevation to the
monument and stamped with its individual range line identification number and elevation.
Appendix D shows the elevation and North Carolina State plane coordinates (NAD-83) of each
monument. Appendix D also shows the bearing of each sedimentation range line.

15. During the 1997 resurvey, the actual position of some of the monuments was found to be
significantly different from the published coordinates. These changes have been made in the
updated coordinates list (Appendix D), however, a complete check of all the monument
coordinates was not within the scope of the 1997 resurvey. As is discussed in paragraph 29, it is
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most important that each range be resurveyed along the line established by the original
monuments.

16. The published coordinates for the monumentation along the K2, H5, and NH6 sedimentation
ranges disagreed with the stampings on the monuments. Along these ranges the A and B
monuments actually are located in the positions published for the D and C monuments and vice
versa. The monument coordinates for these ranges have been updated in Appendix D and the
profiles are now correctly presented in Appendix C (they no longer show mirror images of the
true profiles).

17. Original Survey. The initial cross sections were surveyed with a level, rod and tape except
for the river and creek crossings which were too deep to permit wading. At the deeper river and
creek crossings, sections were taken by electronic soundings. The initial survey of sections
within the B. Everett Jordan Lake area was conducted from the fall of 1978 to the spring of 1979
before the lake was impounded.

18. 1988-1990 Resurvey. During the period from the spring 1988 to the summer of 1990, two
private surveying contractors and the U.S. Army Corps of Engineers survey vessel, Wanchese,
were utilized to resurvey the sedimentation cross sections within B. Everett Jordan Lake. Survey
data developed by the private contractors, the Wanchese, and the original survey data were tied
into the North Carolina Coordinate System. Conventional survey methods were utilized to
resurvey the natural and shallow portion of the cross sections, while the deep portion of the cross
sections were surveyed utilizing electronic echo sounding equipment. The maximum distance
between elevation points on all cross sections was set at 100 feet.

19. 1997 Resurvey. The second resurvey was conducted during the spring and summer of 1997
by Ocean Surveys, Inc. (OSI) in association with Davis-Martin-Powell and Associates, Inc. OSI
completed the hydrographic surveying of the sedimentation ranges' submerged portions and
Davis-Martin-Powell completed the land surveys.

20. All land survey work was completed in accordance with U.S. Army Corps of Engineers
third order Class II accuracy or better. The Davis-Martin-Powell surveyors used a Topcon GTS-
301D Total Station to survey the sedimentation ranges. On each range the field crew cut a line
of sight and surveyed along the portions of the range line that were above the lake surface. The
land surveyors also collected data down to three feet below the lake surface to provide overlaps
with the hydrographic data. Elevations are accurate to the nearest 0.1 foot and were taken at least
every 25 feet or as necessary to properly define elevation changes along the profile.

21. The position and elevation values along each sedimentation range profile are referenced to
the range's control monuments. OSI and Davis-Martin-Powell updated the coordinates ( in North
Carolina State Plane) of any monument where the published position inaccurately reported the
monument's location relative to the other monuments along the range line. The 1997 resurvey is
based on the updated monument positions.




22 The OSI field crew used a fleet of three survey vessels (Photos 1 and 2 on page 6) to achieve
the versatility needed to complete the hydrographic survey of B. Everett Jordan Lake and its
tributaries: a 24-foot outboard vessel, a 21-foot shallow-draft boat, and a 16-foot flat-bottom
jonboat. Surveying was conducted in line with the monumentation regardless of that line's
position with respect to the sediment range's published position. The survey conforms to the
Class I hydrographic survey standards established by the U.S. Army Corps of Engineers.

23. Survey vessel navigation, trackline control, and position fixing were accomplished by
employing a Trimble 4000 Differential Global Positioning System (GPS) interfaced with OSI's
PC-based hydrographic software package "Maretrack I1." Differential GPS involves applying
correctors to the ranges sent by the GPS satellites to achieve more accurate positioning. An
OmniStar 7000 was installed onboard; this system uplinks to a geosynchronous satellite that
sends the appropriate correctors. Using this differential GPS system better than three-foot
accuracy in horizontal position is achieved.

24. Precision water depth measurements were obtained using an Innerspace 448 depth sounder
configured with a custom-mounted 3 degree 200 kHz transducer. The specially-designed
transducer mount was constructed to keep the transducer plumb and stable during surveying.
During survey operations, digital depths output from this system were merged with navigation
data via the Maretrack II program, which subsequently computed the precise position of each
sounding. All values were stored on computer disk for post-survey processing.

25. At the beginning of each day a "bar check" was conducted to calibrate the depth sounding
system for the speed of sound throughout the water column. This bar check was done at the
deepest location in the area to be surveyed that day. Two additional bar checks were completed
each day: one at midday and one at the end of the survey day near the location of the first bar
check. Multiple bar checks reveal any changes in the speed of sound during the day. They either
verify the maintenance of the day's pre-survey calibration or provide the information necessary to
adjust the acquired soundings.

26. At the time each range line was surveyed, a lake level at the sedimentation range location
was taken (Photo 3 on page 9). The OSI field team obtained this information by means of a level
run between one of the range monuments and the water surface. Using this lake level, the water
depth measurements were converted into bottom elevations.

27. The hydrographic data were thinned to five-foot horizontal data spacing and merged with the
land survey data to create profiles for each sedimentation range. Using AutoCAD the cross-
sectional area of every profile for each ten-foot elevation block was calculated. These data are
listed in Appendix B, Table 7.

28. Determination of Capacities and Sediment Volumes. The capacities of each elevation block
for every segment and the corresponding cross-sectional areas (end areas) of the sedimentation
ranges were calculated during the original survey (Appendix B, Tables 1 and 2). Dividing these
volumes by the sum of the corresponding bounding cross-sectional areas yields the “effective
lengths.” These effective lengths characterize each ten-foot elevation block for each segment
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Photo 1
OSI survey vessels used during the 1997 resurvey.

Photo 2
The 16-foot jonboat was used to survey among submerged trees and debri-lined banks.
- 6-




(Appendix B, Table 3). With the effective lengths, the cross-sectional areas computed from the
1990 resurvey (Appendix B, Table 5) were translated into 1990 capacities (Appendix B, Table
4). The same method was employed in using the 1997 resurvey cross-sectional areas (Appendix
B, Table 7) to obtain the 1997 capacities. These new capacities, included in Appendix B, Table
6, are then compared with original capacities and the 1990 resurvey capacities to investigate
sediment accretion and erosion. A volume decrease over time indicates sediment accumulation;
an increase points to erosion. Sediment volume changes, which are tabulated in Tables 8, 9 and
10 in Appendix B, are calculated by subtracting one set of capacities from another survey's
capacities.

29. Since the sedimentation volume changes are only the residuals between the capacities
calculated from the surveys, the validity of the calculated sediment volume changes relies
heavily on each survey being conducted in the same locations. To ensure this, surveys were
conducted along the line established by the actual location of the monuments on each range even
if this did not correspond to the published coordinates of the range location.

SEDIMENT DEPOSITS

30. Volume and Distribution of Sediment Deposited in the Reservoir. The 1997 resurvey
reveals that 6,720 acre-feet of sediment have been deposited in the reservoir since the original
survey. Since the first resurvey (1990), 310 acre-feet of sediment were deposited. Although
these computed sediment deposition volumes are based on the best available data, some
deviation from the computed volumes of sedimentation could be possible due to inaccuracies
associated with the surveys. The distribution of the changes in reservoir capacity are detailed in
Figures 4-10 and Figures 12-17 in Appendix A and in Tables 8, 9, and 10 (Appendix B). The
depth of the sediment is shown in cross-sectional profiles included in Appendix C and in Figure
11 (Appendix A).

31. Rate of Sedimentation. The average rate of sediment deposition during the 18.4 years which
elapsed between the original survey and the 1997 resurvey is 365 acre-feet per year or 0.22 acre-
feet per year per square mile of drainage area. The average sedimentation rate during the 11 year
period between the original survey and the 1990 resurvey is 583 acre-feet per year or 0.34 acre-
feet per year per square mile of drainage area. Between the 1997 and 1990 resurveys, the
average rate of deposition is 42 acre-feet per year or 0.02 acre-feet per year per square mile of
drainage area.

32. Sediment Characteristics. The drainage of the New Hope River is primarily on sedimentary
rocks of sandstone, siltstone, and claystone, while the drainage of the Haw River is on crystalline
rocks of granite, schiss, and slates. Sediments consist of silt and clay-sized particles with areas
of high percentages of sand, especially in the upper lake area at the mouth of tributary creeks.
Suspended sediment samples collected by the U.S. Geological Survey on the Haw River at the
Pittsboro Gage in 1970 contained 41 percent clay, 39 percent silt, and 20 percent sand.




RESERVOIR SEDIMENTATION DATA SUMMARY

33. Reservoir sedimentation data summarized on ENG Form 1787 are shown in Appendix B.

SUSPENDED SEDIMENT PROGRAM

34. Suspended Sediment Stations. From October 1982 to November 1985, suspended sediment
sampling stations were operated on the Haw River near Bynum, NC; on New Hope Creek near
Blanos, NC; on Northeast Creek near Genlee, NC; on Morgan Creek near Chapel Hill, NC; and
on the Haw River below B. Everett Jordan Lake Dam.

35. Collection of Suspended Sediment Data. From October 1982 to November 1985, samples
were collected and analyzed for concentrations of suspended sediment by personnel of the U.S.
Geological Survey.

36. Drainage Area Above Sampling Stations. The four sampling stations located upstream from
the B. Everett Jordan Dam represent 1413 square miles of drainage area or approximately 84
percent of the total drainage area above the project. Suspended sediment contributed from below
the sampling stations was assumed to be the same, per square mile as the area above the
sampling stations.

37. Reservoir Trap Efficiency. Trap efficiency is the ability of a reservoir to trap and retain
sediment and is expressed as a percent of incoming sediment which is retained in the basin. For
the time period from November 1982 to December 1985, the trap efficiency using the suspended
sediment data for B. Everett Jordan Lake was about 67 percent as computed below.

DISCUSSION OF THE RESULTS OF THE 1997 RESURVEY

38. Appendix C includes the sedimentation range profiles from the 1979 original survey (solid
line), the 1990 resurvey (dashed line), and the profiles from the 1997 resurvey (dotted line). The
profiles are plotted with fifty times vertical exaggeration and looking downstream. In general,
the 1997 data reveal cross sections with features similar to those in the corresponding 1979 and
1990 profiles. A road has been cut through range B1 and results in an increase in the calculated
1997 capacity. Sediment has collected in the pre-impoundment river channels along most
sedimentation ranges while the banks have eroded on many ranges (Photo 4 on page 9).

39. The following table lists the capacities of the Jordan Lake storage sections. The
uncontrolled flood storage capacity is reported as 893,000 acre-feet for all three surveys.
Because profile data only exist up to 240 feet MSL, changes above this elevation can not be
determined by the sedimentation studies.




Photo 3
The OSI field crew obtaining a water level for sedimentation range H6.

Photo 4
Bank erosion along the Haw River near Jordan Dam at sedimentation range J1.
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TABLE A

PROJECT CAPACITY TABLE
Storage section Elevation range 1979 original 1990 section 1997 section
(feet MSL) section capacity capacity capacity
(acre-feet) (acre-feet) (acre-feet)
Uncontrolled flood storage 240.0 to 261.5 893,000 893,000 893,000
Controlled flood storage 216.0 to 240.0 538,430 537,254 538,005
Conservation pool 202.0t0 216.0 140,427 141,545 141,065
Sediment storage 150.0 to 202.0 74,700 68,348 67,767
Total 150.0 to 261.5 1,646,557 1,640,147 1,639,837

40. The table below details the sediment volume change between surveys. For the purposes of

this report, the sediment volume change is the negative of the change in capacity between the
original survey and the 1997 resurvey:

sediment volume change = - capacity change = - (1997 capacity - original capacity)

If the reservoir water capacity increases the sediment volume change is negative and vice versa.

The only decreases in sediment volume occurred in the controlled flood storage section from
1990 to 1997 and in the conservation pool from 1979 to 1990 and 1979 to 1997. All other
storage sections at every other period accumulated sediment.

TABLE B

SEDIMENT VOLUME CHANGE

Storage section Elevation range | 1979 t0 1990 | 1990 to 1997 1979 to 1997
(feet MSL) change change change
(acre-feet) {acre-feet) (acre-feet)
Controlled flood storage 216.0 to0 240.0 1,176 =751 425
Conservation pool 202.0to0 216.0 -1,118 480 -638
Sediment storage 150.0 t0 202.0 6,352 581 6,933
Total 150.0 to 261.5 6,410 310 6,720

41. The total sediment volume in the reservoir has increased by 6,720 acre-feet since the original

survey. Most of this change occurred in the sediment storage section between 1979 and 1990.
Jordan Lake's capacity (from 150 and 240 feet MSL) has decreased by 1 % of its original
volume. Only 5 % of this overall capacity change occurred since 1990.
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‘ 42. Appendix A, Figure 4 shows Jordan Lake's capacity versus elevation curves for all three
surveys. This chart was derived from the volume information included in Tables 1, 4, and 6 in

Appendix B. The overall shape of each curve is similar. The curves are steep from 150 to 190
feet MSL where relatively little volume is added with a given increase in elevation. Beyond 190
feet MSL the capacity increases more and more rapidly with elevation. Of the 753,557 acre-feet
of original capacity from 150 to 240 feet MSL over 90 % is located above 200 feet MSL and
over 50 % is above 220 feet MSL. Between 180 and 210 feet MSL the 1990 and 1997 capacity
curves are farthest apart from the 1979 survey curve. This separation reveals that the largest
decrease from the original capacity occurs in this elevation range.

43. 1979 to 1997 Changes. Figure 5 in Appendix A focuses on the differences between the 1979
and 1997 volumes for each ten-foot elevation interval. The 180 to 190 foot elevation block and
the 190 to 200 foot block show the largest sediment accumulations; combined they account for
over 4,500 acre-feet of the 6,720 acre-foot total sediment increase in J ordan Lake. The
influences of the New Hope and Haw Rivers dominate the changes below 210 feet MSL (as can
be seen in Appendix B, Table 10). Between 210 to 220 feet MSL there was a 855 acre-foot
sediment loss; this loss is pronounced in the mid New Hope River, the lower Haw River, and
Beaver Creek. The capacity decrease between 230 to 240 feet MSL occurred as a result of
sediment deposition in Northeast Creek and Burden Creek.

44. The sediment volume changes for the elevation intervals are expressed as percentages of the

. total sediment volume change in Appendix A, Figure 7. Also plotted is the cumulative percent
of sediment volume change versus elevation such that it reaches 100 % at 240 feet MSL the
elevation at which all of the 6,720 acre-foot increase has been included. Approximately 82 % of
the change occurred below 200 feet MSL; these elevations contain less than 10 % of the reservoir
capacity.

45. Appendix A, Figure 9 portrays the sediment volume changes relative to the elevation
intervals’ 1979 original capacity. The interval from 150 to 160 feet MSL, with an original
capacity of 92 acre-feet, has entirely filled with sediment. The capacity of the 160 to 170 foot
MSL interval has decreased to around three quarters of its 1979 capacity. The elevation blocks
above 170 feet MSL have changes that taper off to less than a percent of their original capacities
at the highest elevation intervals.

46. 1990 to 1997 Changes. Figures 6, 8, and 10 in Appendix A depict the changes between the
1990 and 1997 resurveys; these volume changes are a component of the 1979 to 1997 changes.
From 1990 to 1997, the total sediment volume increased by 310 acre-feet. Below 190 feet MSL
all intervals experienced net sediment deposition with most of the accumulation occurring in the
Haw River and the lower New Hope River. The 200-210 elevation block had the largest change
with an accumulation of 994 acre-feet. The 190-200 foot MSL elevation interval and everywhere
above 210 feet MSL decreased in sediment volume and increased in capacity. Appendix A,
Figure 10 shows that the lowest elevation blocks changed most relative to their initial volume (as
. is the case for the 1979 to 1997 changes).
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47. The Haw River and the New Hope River. Appendix A, Figure 11 shows the lowest

‘ elevation at each sedimentation range along the Haw and New Hope Rivers for all three surveys
(referred to as a Thalweg plot). Since the lowest elevation along each profile is in the pre-
impoundment river channel, this plot is an index of sediment deposition within the channel. At
sedimentation range H6 the lowest elevation remained approximately the same. Downstream
along the Haw River the channel filled in between four and fourteen feet from 1979 to 1997. The
channel deepened in the upper extents of the New Hope River arm. Beyond NH10 the sediment
accumulated in the channel and filled in up to 6 feet by 1997. Though the rate of increase in total
sediment volume slowed between the 1990 and 1997 resurveys, the channels continued to
accumulate sediment by amounts comparable to the changes between the 1979 survey and the
1990 resurvey.

48. The New Hope River comprises over 60 % of the capacity in B. Everett J ordan Lake.
Figures 12, 14, and 16 in Appendix A depict the volume changes along the New Hope River
from the 1979 original survey to the 1997 resurvey. Figures 13, 15,and 17 in Appendix A
display changes between the 1990 and 1997 resurveys. From 1979 to 1997 the total sediment
volume in this river increased by 5,982 acre-feet (a 1 % decrease from its original capacity).
Over 75 % of this net deposition occurred from sedimentation range NH6 downstream to H4.
The pattern between the 1990 and 1997 resurveys is more varied. While the New Hope River's
total sediment volume increased by 1,172 acre-feet, the sections between NH6 and NH1 eroded
significantly. This sediment volume increase in the New Hope River is over three times the
magnitude of the 310 acre-foot sediment increase in the entire reservoir from 1990 to 1997.

‘ DOWNSTREAM EFFECTS

49. Based on observations of streambed and streambank conditions on the Haw River below the
B. Everett Jordan Dam during the period from 1979 to 1990, no significant erosion problems
associated with the development of the project have occurred and no erosion problems are
anticipated in the future. The downstream sedimentation ranges were surveyed during the 1997
resurvey; however, the corresponding profile data from the previous surveys were not available.
Hence, no conclusions could be drawn concerning downstream effects since the 1990 resurvey.

CONCLUSIONS

50. The K2, H5, and NH6 sedimentation ranges have been corrected so that they no longer show
incorrect mirror images of the profiles. These changes did not affect the capacities or sediment
volume changes.

51. Since the 1979 original survey the B. Everett Jordan Lake has experienced net sediment
accumulation; its capacity between 150 and 240 feet MSL has decreased by 1 % of its original
volume. Most of this deposition occurred between the 1979 survey and the 1990 resurvey.
While sediment continued to be redistributed in the reservoir, the total sediment volume
increased at a slower rate between 1990 and 1997. The 6,720 acre-foot sediment volume

. increase from 1979 to 1997 represents a sedimentation rate of 0.22 acre-feet per square mile of
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drainage area per year. This accumulation rate is slower than the 0.44 rate that the sediment
storage was designed to accommodate over the 100 year project life.

52. Since the filling of the reservoir, the largest amounts of sediment have accumulated in
stream channels and below 200 feet MSL. Reflecting this pattern, the sediment storage section
(150 to 202 feet MSL) has decreased by 9 % of its original capacity. The conservation pool
capacity increased between 1979 and 1990, decreased from 1990 to 1997, and increased overall
from an original capacity of 140,427 acre-feet to 141,065 acre-feet in 1997.

53. Results of the 1997 resurvey indicate that sedimentation does not impose a severe condition
on the operation of the B. Everett Jordan project at the present time and will not create such a
condition for many years in the future.

RECOMMENDATIONS

54. It is recommended that no changes be made to storage ranges or zones at this time. Due to
the small differences in reservoir volume since impoundment, it is also recommended that the
capacity table used since inception continue to be used. Furthermore, it is recommended that the
next resurvey of sedimentation ranges be conducted in year 2012 or sooner in the event of a
major flood.

-13 -



APPENDIX A

FIGURES




THIRD FORK CREEX

ﬂ n CROOKED CREEK

NORTHEAST CREEK

NE2
BURDEN CREEK

B. Everett Jordan Dam & Lake

Cape Fear River Basin

North Carolina
8!
FEET
5,000 a 5.000 10,000 15,000

SCALE AS SHOWN

FIGURE |




7 21n3uy|

6861

RO

_

861

1 | MO[JInQO
N moJup

0001

SR61

6861

9861

. mﬁ 18 ;.;;:e%.ai%::o .

adra01s poog paIOIILoO))

1861

13foag Nje| puk weq uepIor 113.0AY g
uoneaado ey

000€

000y

000s

000¢

(532) M0[] 93RI0AY SYIUOW

0009

000L

(‘TSI 199]) UOHBAI[T] e




€ N3 j

9661 $661 | 1661 _ £661 | 661 1661 0661 0
. 5 I _
I — —_
| ! : - Iy jooor
: f r
= _ {: ooog
. ) r |
| _ . = z
_ | g
. i 000¢ =
3 I ! =
L - z
s
(]
| | 000F 7
- -
=3
b
000 &
L. z
L _ L
0009
Moy — - —
e 000L
- p
— 0008
1 _ £661 _ 661
c.w:..oz UOTRAIISUD) : c
% - S T " =
i S 5 : [¢]
m
Q
<
=4
£
=
; : 2
. . o
agdwri0)s pooy] pafoNIuo)) -
: : Ho0£c 2
w
e
—S€T
ove

193f01d BT pue wWeq ULpIor J1IAT g
uonesado ey

»




p 2an3y

(1993-310¢) fyede)

0007008 000'00L 000°009 000°00¢ 000°00% 000°00¢ 000°00T 000°001 0
W _” M k M k, 0§1
45 0 0 ost W W m w ,_, 091
73 t 6 091 : , , m
1129 698 £96 oLl M, | ” _m !
T0s'E 900'r 869 081 L. . U S L U A o on
190691 £r8°Ll LTz 061 W ! m m. ”,
HTRE9S 728'9¢ PP1T9 002 “, : , i
geesel  |ierLer  (9ITTHL 01z : ,ﬂ m H
lorgor  {0T9ILT  |IVTOLT (177 AN S e S PRT T - 081
ipLOILy |TESILY |LO9'9LY O£ : .” ”, | W
LE8'9tL LPLLYL  |LSSTESL v ,_ ”. | m
S I m | | ,M
[ eet | 066l | 6ol jesww [T o e A “p o6l
._ (y-o108) Anoede) | voneasrg : m ! W W
M s s Aﬁ 002
AR - ARUPSRRE NN S S S— o
0Tt
[ dwoedw 6610 |
L AwoRdwo66T -] e T NS SR S IO 05T
ﬁ Koedes puiduQ ; ,” ; W m _,
, 0te

13foag e pue we(q UepIor 1PAY g
Ameded e

(TS 1939)) uonead g

—o 3 o




000'C 001

S an3iy

(199J-249%) AFULYD JWN[OA JUIWIPIS

000°1 00$ 0 00¢-

0J-310 7L°9 ST L66T OF 6L61 WOY
| o8upyd SWRIOA JUWIPIS [€I0],

1

" i i

199(01 g je| pue we( UEPIOL 1A ‘g
KIAINSAI L66] 01 AdAInsS [BUIBLIO 6L61
IZurYd JWNJOA JUIWIPIS

0001~

091-0s1

0LT-091

081-0L1

061-081

00T-061

012-00¢

0TT-01¢

0£T-0T¢

0rT-0tT

(ISTA 193)) uoneAdy

&




9 dan31y
(199§-2.101) HFUrYD JWN[OA JUIWIPIS
008°T 000°C 005" 1 000°1 00¢ 0 00s- 000°1-
o 091-0§ 1
1990508 O1€ ST LGGT O) 0661 WO : | w
w aduryo JUM]OA WUSWIPIS [BI0], M ”.
o o 0L1-091
, 081-0L1
N 061-081
002-061
012-00T
| M 0TT-012
: 0£7-0TT
0+T-0€¢
193f0ag ¥’ puk WE( ULpIor NARAY g
AIAINSAI Lg6] 01 AIAINSAL 0661
I3uryd JWN[OA JUIWIPIS

("ISIAL 139)) woneAdy

® . o d




L dan3iy

IFuryYd JWNJoA JUIWIPIS [¥I0) JO JUINID]

09 of 0¢ 0 0c-
. b L 061
1100J-2198 0ZL'9 ST L661 OF 6L6T 10K

DAURYD SWIMJOA JUAMIPAS fRIOL, [T - 091
Fo oo o oLl
L R e - 081
.\..,.-\. ...... Omr
\ .‘.\I.;W. “““““““““““““““““““““““““““““““““““““““ 00¢

s
' - 012

.. - ”

N N
. .' O R ONN

'
o[, o3ueyo awnjoa JUSWIP3S SANEITWN) — @ — | osz

P - A v SFURYD SWNJOA JUIUIIPIS ——9—

0) 24

1304 g e pue weq ULpof 1RAY g
AIAINSAI £661 03 AdAaans [euidLio .61
Jdueyd JWN[oA JUIWIPIS JO uonNqLISI(q

(TSI 199)) uoneAdg

Do




g angiy

I3URYD JWNJOA JUIUHPIS [1}0) JO JUIIIDJ

007 001 0 001- 00z- 00¢-
W W m 05}

I

(1022108 0L ST L661 O) 0661 WOY ,
s3ueyd omInjoA JuSuHpss [0, [

ool

.... e L OL

e N R G o8

R e o6l
““““““““““““ ..................... L Jr “““““““““““ L “““““ [ ““““““““““““““ ““““““““““““““““““ 002
B e S e T

S — —— 9| 022

o ..x,‘owmm.:u\wamw—o\, Eu&%omwmw:,m_aﬁzu — e — ““““““““ . oo ) o ) “““““““““““““““ ................... - 0eC
9/, 93UBD SUINJOA JUIWIPIS —@—— ! R | |

e e o] N

ove
13301 e puB WE( ULPIOL 1AY g

£IAINSAI L 661 03 AIAINSAT 0661
IZuryd JWN[OA JUIWIPIS JO uonnqLISI(

(IS 199)) uoneAdfy

L L J @




6 24N31§

Kmvded [RuidLIo GL61 §,JRAINUT UONRAI dY) JO uasad se 2FurYd WNJOA JUIWIPIS

001 08 09 or 0t 0 0¢-

193f0ag e pue weq UBPIOf JPWAY g
Kydeded Kdaans puIdrio L6 01 AANEPA
L661 03 6L61 WO1J IFULYD JWN[OA JUIWIPIS

091-0¢1

0OLT-091

081-0L1

061-081

00T-061

017-00T

0TT-01¢

0£T-0TT

0FT-0¢C

(ISTA 1933) [BAIQUL UOHBAIF

L 2 i J




01 21n31y]

Kieded (661 S,1PAIIUT UONEAJD Y] JO 1u2249d se dFurYd JWNjoA JUIUWIPIS

001 08 09 ot 0t 0 0t

199f0ag 3%e] puE WEQ UBPIOL NAIAY °d
Keded AoAInsaa (661 03 IANE[RE
L661 01 0661 WO} IUBYD JWINJOA JUIWIPAS

091-0¢1

0LT-091

081-0L1

061-081

002-061

017-00¢

0TC-01¢

0¢£T-0TC

OFT-0eC

(IS 139)) [BAIUE UONBAIY

i J A J




(44

L1 24n31y

WP JA0qE SIIU IIALY

0T 81 91 ! 4! (118 8 9 |4 4 0

, , , _ : 4 H ﬂ W ol

Sowjer], AonmsaT 661 - @ - - , | | V |
e e [ g g 091

Fomjey ], A2amsat 0661 - —@ — :

| Fompmyy, £2a1ns B0 —@—

Z.
-
jus)
jan
[

0Lt

081

061

00T

I8 I SUONRAI JSOM0T]

01z

(TSN 199§) d3ued UOIBIUIWIPIS

0tT

()24

19ATy adoH MIN

10afoag e pue weq ULpIof 1RIAY g
dyjoad wojjoq ae]

WEP AL S JIARY

m?y?ﬁr >.o,>=12 RQ .- ‘ .
Sampey ] AoAInsai 0661 - —@ —
Bampey ], Keams [BUFLQ ———@—

(U3

091

0Lt

081

061

00T

017

0zt

- 0¢T

JOATY MEH

ore

(TSI 193)) d3uea uoneIUIWIPIS

OB JE SUONBAI[D 1SIM0']

®




71 2an31y

uwdog

LHN-9HN
SHN-LHN
[THN-OTHN

6HN-8HN
OTHN-6HN

YHN-tHN
SHN-YHN
9HN-SHN

CTHN-TTHN
aNHA-TTHN

0o Iges St ‘
* L66T 01 6L61 W03 13aryg 2dOH MaN ut
A ouvyD SwnjoA JUSWIIPSS [B10],

 smpapusivis |

133f0ag e pue we( uepIof 1A ‘g
K3AINSAI £ 66T 0) A3AanS [BUISLIO 6L6]
sjuawgas ASues uoNBIUIWIPIS JIATY Idol MIN 10§ ISULYD JWNJOA JUIWIPAS

008-

009-

00t

00T-

002

00t

1009

- 008

- 0001

- 00T°1

00t°1

(1395-2.108) 3uULYD JWN|OA JUIWIPAS




o RELELY

W3S

YHN-tHN
SHN-YHN
9HN-¢HN
LHN-9HN
SHN-LHN
O6HN-8HN
OIHN-6HN
[THN-OTHN
CTHN-TIHN
QaNH-CTHN

008-

TN AN L

1661 01 0661 WOy 10ARY SO MIN U
S3UBYD QWINOA JUSUHPSS [RIO],

“““““““““““““ - - . S - - - P - e J e ccol

e S 00t~

“““““““““““““““““ . e - e e e - OCNI

00¢

..... ~t oor

““““ J I Y CO@

“““““““““““““““ A & Cow

““““““““ . e E 000

,,,,,,,, e : e A

00F°1

123foag e| pue we( UEpIofr 11AY g
AIAINSAT [ 661 03 AIAINSIL (661
s)uawWSas agues HoNLIUIWIPIS JIATY IUOH MIN 10J IZUBYD JWN[OA JUIUIPIS

(399)-2198) IZuBYD SWN[OA JUIWIPIS

* > o




0

AEALIR |

WEP A0GE SO AIATY

[4 r 9 8 01 4! Tl 91 81 114 [44 {4
' ey I86s St |
L66T 01 6L61 woL 101y oo maN Wl W
‘ 23uriD SIMOA JUIWIPIS [RI0], w
| y CHE R
W € =P E
|
N
» : . . ! :
N ”. ; :
I~ | | W
; RN m : :
. : :
N | W
“““““““ 1,/,, u [ _« D
N o
N
A ,
“““ . B
. S U S ! NG
| 2BuByd SWNJOA JUSWIIPIS JAULUNY — @ — M .
m “, Te- ” ;
7 53uLyd SWN{OA JUSUIPOS JUSWIFIS —e— ,, m T . ,
[ J . S : : : T : ”
,1 7 , , LRI YO
: o

193f0ag e pUB WE( UBPIOL 1A g
AIAINSAI L 661 0) AIAINS [BUIBLIO 6L6]
JOATY 3dO ] MAN Y} 10§ IZUBYD JWN[OA JUIUIPIS Jo uonnqrysiq

0c-

0

- 0T

or

09

=
oC

001

1941y adog MaN ui 23ULYD JWN[OA JUSWIPIS [£10) JO I

L2 @




S dan3yy

WEP FA0E S IIATY

t 9 8 01 Cl ¥l 91 81 (\[4 (44

+T

ﬁ T pgpedeirrst
| L661 OF 0661 W01y 19ATY adoH maN ut
7 23ueyd SUMOA JUBUIPIS [BI0]

s‘;ow:«mﬂm.ummm_o::oa_v& JANEUM) — @ — D R o A

SFupYD SUIMjOA WAWIPSs JowFog —e— | .

09-

ot

0t

0c

09

08

133f0ag e puk WE( UEPIOf IAAY g
AIAINSAI Lg6] 03 AIAINSAT 0661
JIATY AdOF] MAN 3y} 10j IZUBYD JWNOA JUIWIPIS Jo uonnqLysi|

001

124Ny adofy MIN ut FURYD JWN[OA JTIWIPIS [£)0] JO UG

@ @




9] dandiy

wdog

123f0a g T puk WR( UBPIOL IRAY |
Kydeded Juaw3as A3AINS [RUISLIO .61 01 IANE[
L661 01 6L61 WOy ISUBYD JWINJOA JUIWIPIS JIARY ddOf] MIN

o
~—

A4

142

9i

8l

©
Loeded
[ewisLIo gL61 $,3uduiSas Y} JO UL se IZUBYD JWN[OA JUIWIPIS

-




L} 2an3iy

wowdag

CHN-CHN
SHN-tHN
LHN-SHN
SHN-LHN
6HN-8HN
OTHN-6HN

9HN-SHN

THN-¥H
CHN-THN
YHN-¢HN

[THN-0THN

CITHN-TTHN

ANd-TTHN

133foag Me] pue weq URPIOf 1A g
Kieded £3Aansaa 661 S,)UdW3IS Y} 03 IANE[M
L661 01 0661 WO1J ISULYD JWNJOA JUIWIPIS 1IATY AdOH MIN

o
«—

N
~

<
-—

©
—

[ o]
—

ded 0661 S, uamsdas Iy} Jo Juddsad se 23urYd JWN[0A JUIWIPAS

Amoe




APPENDIX B

TABLES AND ENGINEERING FORM 1787




TVIOL | 0S1-091 | 091-0LL | OLI-08T | 081-061 | 061-00Z | 002-01Z [ o1z-0zz | ozz-0£z | o€z-0v |

LY6'L 3 LST 06L el LPET LOOE NS
861 3 <91 aNa-os
6bLL 3 LST 06L ps'1 p1€T ws'T TAS-1IS

331D Supuns
oTILY A 806 61+ 870'C $96°C 61'f 9¢H's WAS
€80'1 L8 1£43 $L9 aNi-oy
LE091 - A 806 3ta 820'T 8L8°T 1L8°C 19L'F o1
youeagq M
7869 T6 LY9 pes'l LO6'S $96'S 090°8 €e1'0r  8PITl L6IYI WAS
¥S6 ¢ 901 $8T 09$ aNd-LH
0921 8 9p1 L9€ 6<L aNd-9H
9196 0z €0¢ 679 91°1 0581 9157 9€T'E 9H-SH
peg'6c 8l 611 €18 €0°T 88€°¢ €89°y 6LS'S 6679 7689 SH-AVYH
€69°€T  S9 Yoy $68 SOb'1 pSL'1 886'1 60T L8ET 98T yH-1(
$T9°1 6 9 901 961 €61 917 €T 67 rs 1[-INVd
IATY MEBH
V101 _ %ZS | %ZS i 0L1-081 _ %22 T 061007 | 00z-017 | o1z-0zz | 0zz-0£t | %N-SN.__ . jusmaag)|
i ,‘ , ﬁms uo&v [eAtoyu] UopEAdY e
o@,&éos 8_:2&6 [em3UQ 6L61

191qeL




TVIOL | 0S1-091 | 091-0LT | 0LI-08T | 081-061 | 061-007 | 00Z-012 [ orz-0zz [ ozz-ocz | ogz-ove |

T61°8¢S T T - 1A%4 996} 69T°S LLE'6 $6¢91 TLEWT IANS
£SOl T T T T Tt I ¢91 6L¢ 80’1 anNd-<d
PeTl T -t - -t T - - 6t S81°1 AaNHF-¢d
88+°01 T e - - - 0¢ £Co 8PH'¢ L60°9 cd-vd
€19°0¢ T - e 1 88V 8¥0°C cS1'y 6109 T06°L ¥d-7d
¥06°€T - . T e1e 8LY' 00T°¢ veL'Y 6679 086°L cd-1d

N931)) 13ABIg

61L 1LYy - v 6TL'1 SHO'01  SL80f  9€T6S  vOTT6  SOL'ETl  101°€SI NS
F01°1 - s =T -0 — - P01 ONF-CTHN
102°¢ e - aa i - - 861 £00°¢ CTHN-TTHN
pesor 6< Tre's €S1°L TTHN-OTHN
8606 €€ LOY'E 868y OTHN-6HN
88L Ty - 196 66+°8 6L9FT 6Ll 6HN-SHN
60L'ST - 3 986'C 1959 ¥S9°L v6v's SHN-LHN
866'cS - 1 1L6 6759 pLS'TT  OEL'ST  €68°LI LHN-9HN
ors'ss - L8 81°¢ 1€1°8 TTLIT Y8LPL bE6'LT 9HN-SHN
€806k b 8P €10y 0S1°8 20701 0€1'Tl  001°%l SHN-VHN
vo0'sL - 81 106°T 0S6'S pIS'OT  LSTPT 18181 680°TC PHN-CHN
068'v6 - Sy 079°s 6v1Tl  LPISST  189°L1  TILOT  T€I'€T CHN-THN
616 9¢ 6SY 74 651°C 806'F LITL 1L8'6 SVT'TI ZHN-THN
IST'p1 - 881 €9 8701 LEY'1 0161 684'C L10°€ 8h'c THN-GOYH
aaany ddoHg maN
TVIOL _ cmgﬁ 1 091-0L1 _ ct-s: _ 081-061 | 061-007 | 007-017 | 0IT-07C. i ngn _ 833 __ . juawidag
Sms 3993)) [easdu] Eﬁzﬁ
: cﬁ-&,oe sonmede)) [euISIIO 6L6T

I 91qeL




“IVIOL | 051-09T | 091-0L1 | 0L1-081 [ 081-061 [ 061-00Z [ 002-017 [Lorz-ozz T ozz-oct | osz-ovt |

80T°01

8ST'T
0S6°L

¥79°8

1s 611 IpbE ppI'L 888l pLSLI
———— _— —— —— —_—— m

<1s 08T
T 1€ €6E'E 806'F
s 6011 6S¥E  1e8's 086 19101

N33 BO YN

9.1 €LET  00TE  6SH'S
(43 9rS 0891
9L1 WET  PS9T 6LLE

991 JABIY AMN']

1 901 cLy SeT’l v8Y°T STey

) EER ig P EVNEJNY

QS
ANF-¥OM
FOM-COM
cOM-TOM
COM-TOM

NS

aNd-¢d1
dT1-14971

aANA-IM

0L1-081: _ 081-061- | 061-007 | 007-01Z _ Sa.cﬁ _ cﬁém _ amgz __

TVIOL | 0ST-091 |

. ,.,,Qu&.m._,uwv w»Eo«a«U [ewsLO ,amﬂ

sw 193)) [uAla)u] WOPEAINY

[ 3lqeL




IVIOL | 0S1-09T | 091-0L1 | 0L1-081 | 081-061 | 061-00Z | 00z-01Z | 012-022 [ ozz-067 | ocz-ort |

718t a - . - B 67l 9zs'¢ 0068 L9Y'ST

1+0°1 . - - s - — — - 1¥0°1 aN3d-<cN
SoL'Yy - - - - - — - 6601 969°¢ EIN-TIN
987°CT R = R . - 6C< 9Ts'¢ 108°L 0€L°01 TN-TIN

931D UBSIOIA

e e 1 PhL 958'l QS
(4 s aNE-7dD
69T - i phL p08'1 740140

}221) uny qn)d

0TIt 1 857 pOST  I€€'C 9919 WS

wor S61 LLS ana-¢nd

wr'e - $0b Pl PT6T cng-Ind

985’9 - 1 857 096 00T $9€C tne-1ng
}aax) ysng

TVLIOL | %23 | 82: ~ 0LT-081: _ 081-061 | 061-007 | 00Z-01Z | 012-0ZT _ 22@ [ om«._ﬁ __
i s ﬁmz «wob ~«?~35 UOHLASNT :

Juamdog

38.«-%3_ sopoede)) [eWSIO 6L6T

19lqe L




TVLOL | 0ST-091 | 091-0L1 | OLI-08T | 081-061 | 061-002 | 00Z-01Z [ 012027 [ ozz-ogz | ocz-od7 |

£86 96 888 WAas
69% 3 99¢ aNd-zd
S1§ <6 ey d-1d

}aa1D) myjued

1299t - T 980T 996'L LS9 KA
608 608 ang-13d
09v'T 012 057 198-€3IN
w69 L SSI'T 08y €IN-ZAN
09€91 - T 6207 109°C 8198 ZAN-13N

991D UIpINg puUB ISEIYLION

acre - LS] b79 1SH°T aNE-11
}931)) ueIpuj

gIST - S 9y LYO'1 aNF- 11
youeag Yory

IVIOL | 051-091 | 091-0L1 | OL1-08L | 081-061 | 061-00Z | 00701z | 012-072 | 0T2-0€T | 0€T-0¥2 [ uewmdsg
e e _ (TSI 129)) [BAI)U] WOREASH L

 (1993-010%) sopoede?) [eUIBLIO 6L61

191981




TVIOL | 051-091 | 091-0L1 | OLI-08T | 081-061 [ 061-007 | 00T-01Z | 012027 [ ozz-0ct [ ocz-0vT ||

6< s aNE-1dL
}33.1D) 104 PAYL

$80'c - v86 101° WAs

1 1 aNz-€1

LhsT 81 6751 €121

Lgs’e 996 1L5° 111

¥921D AT

L86T - - . - - R (a4 LT6 818°l AaN3-1D

331D pPayoor)

6<1 6<1 aNd-11Y

b CERIG R |

ﬁaoa,_cﬁ,.@q %3: _E:.M:_223_238_82:_ _:N.ﬁ« _ §.§ _SEVN __ ;_aamulw
o : : (TSIAL 199]) [EAI2)U] UOREAINY \

(1993-010¢) sopoede)) _wﬁwzo\ﬂ&”_,

I 9198L




TVIOL | 0ST-09T | 091-0L1 | 0L1-08T

[ 081-061 | 061-007 | 002-017 | 012027 | 022-0€T | 0£7-04T fl

© (TSI 199)) [BAI2)0] UOREASLY

(saa9%) saduey] Jo seary vum— mna

€608600 —= 91PFTO0  LLIELOO IS
ObFSPEy - 0T90F0'0  €6E9PF0  0S16060 601S60  9LLY8E'D  LOVIIO'T S
¥991)) Sunjunsg
€T8L9C0 - SCL6FO0 989610 6658810 ™
780900 - 906PLO0 9C61SSO 1690790 08PEP90  L18§99°0 96110L°0 9S08%L0 1B
youeag M
65T6VT 1 == 6TSE000 96VT91°0 STLIEYO 66V059°0 LH
18LL6S0 - = 61110000 866€60°0 6SE6ET0  SOEEITO 9H
61L790°] 114000 8L6VSO'0 8819TI'0 SLVTEI'0 +PSOITO TLOLITO  S8YIFTO SH
0L86Y6'1 110700 S00£60°0 SE6161°0 I¥16TT0 LO6T6TO ¥689ECO  TEOBIEO THBLIFO avyH
19LL061 SOLSO0'0 6LOT900 8L99TI0 €OST6I'0 1TO0TTO SYSOPTO TLEOLTO S8EBICO  SLBIEY'O 1r
JIANR MeH
Tvi0L [ 0s1-091..] 091-0L1 | oL1-081 _ 081-061 | 061-00Z | 007-01T _ S«.ﬁ« _ 0220 | amu.oﬁ __ yuaw3ag

¢llIqel




CISIN 1999) [eAs2)] HOREASY -

Quwoé._ wuwn,m& Jo seaay puy 6L61

TVLOL | 0S1-091 | 091-0L1 | OLI-08T | 081-061 | 061-00T | 002012 [ o1z-0zz | ozz-oct | ocz-0vT ||

779180 == 6500000 691S80°0 10LISTO  €69€HTO ¢d
6vE9TH 0 - 09LE000  68STTHO sd
855990°C == QSTHO0'0 886790 606T1L0 1EFI8LO e
LOTIOF'T - 6100000 806LLO0 LEEELTO 0TE90C0 0SE89E0  €LISEFO g
ZILIP6' -~ CILTZ00 STOIST'O 666VICO  $SPOOFO  69999F0 TS8SSSO 14

b CER QR ENN:ETe |
€99€11°0 - €99€11°0 ZIHN
PYPLILO -~ 9I€£I00 8TIYOLO 11HN
9T#089°0 === 0S0F00'0 88L680°0 8099850 OTHN
099+0T T === L11L91°0 999960 8.L80LO0'T 6HN
0€2L60°T == 18S€90°0 €9SL6S0 SLS990 TEEOLLO SHN
07£609°C —  185H00°0 €9€0LTO OSLLYI0 +S9TILO T66$T60 LHN
pSPI90Y - == 9LI000°0 CEOOE1'0 PIST80O 00Y9S6'0 0T6TSO'T  TSLEITT 9HN
$L0910'9 ——  Opp8PO'0 €6101S°0 6TISKI'T PLOLTET L8STSK'T 98ETEST SHN
gIseLyy -~ 0L9000°0 LSS6S0°0 8S89ESO 08E88L°0 101+T6'0 L10L66°0 SY6TLI'] vHN
1€9929°L - 1£9910°0 T9SIOI'0 80v698°0 619160°1T €OILEFT 8¥9SI6'T 099¥61°C ¢HN
LOTLLL'S - 9L9€T00 OIESHE0  L60969°0 6SSEIOT LTO6STT 11¥¥TST LTILYI6'] THN
9¥865L0 - G0TSO0'0 SLSLEO'D 669€L00 SYIT60'0 08S80T'0  9TSKTI'0 9PLSKI'0 TLSILIO 1HN
9876S€'T 8107000 CEFETO0 TTI960T'0 980STTO OFOSLTO OFISTED 6LE6LE0  18TISHO  68TTLE0 aovH
JIATY ddoH MaIN
qﬁ@a _ 0S1-091 , SEE _ os-eﬁ [ 081-061 | 061-007 | 00z7-012 ~ SN.SN [ ocz-0ee | ocz-0vz || juemisog

¢9Iqe L




TIVIOL | 051-091 | 091-0LT | OL1-081 | 081-061 | 061-00Z [00z-01z | o1z-0T | 072-0€7 | 0€T-0¥T ||

€17000°0 === €LT000°0 POM

L8TETS0 - QE6LITO  6FESOFO cOM

PL9L69°0 T —-- TELFIO0  TTESSTO  6T66ST0  169L8T0 TOM

7907€9°€ - CT0V00°0 TOLPIH0  8SC699°0 F8T6SLO  PSICISO THEIFOO0 10M
321D HeQ AMYM

000ZL0'1 - 0£6£00°0 ¥LSITHO 96¥9¥9°0 g1

1€680%'1 —— 8686600 9€0T9E0 €T96THO  YLECTSO 191
M9A1D) JaAeag MN]

LE99TY'T Lee TLYTO00  TLSIFTO  SSLLETO  9908¥E0  OPYILYO M

I JIABIAA
qﬁoa | 0S1-091 1 ,:aawom

091-0L1 | EES [ 081-061 | 061-007 | 007-01Z | 012027 | .ﬁ.cmn _ 0sT-08T ||
sz 399]) [PAIU] UONEAI[Y x

(saxde) mownam Jo seaay puy 6L61

¢lIqeL




TVIOL | 0S1-091 | 091-0L1 | OLI-08T | 081-061 | 061-007 | 002012 [ orz-0zz | ozz-ogz | ogz-op2 |

91L90v0 < 91L90F0 (N
§LPTYE0 - P9TSOE0  60TLEYO W
10681tT - 0L0810°0 T860LS0 OLSSLLO 6LTISO'] N

931D ue3ION

607EP00 e 60TER00 740
ssgIsyo - TrS6100 0L69TI0 EKESIED D
}oa1) uny qn))
ps9z8TO -~ T11¥80°0 €¥S861°0 end
€251790 - 6FIPSI0 695010 S089STO nd
oote6TIt - - 0£10000 6T9LLO0 PEOLETO 11899€°0 96vISHO 1nd
}aaua) ysnyg

TIVLOL | 0sT-091 | 091-0L1 | 0L1-08T _ ez-aa [ o61-007 | 00z-017 | 01Z-07 [ ozz-0¢t | 0ET-04Z. __ ~yuawdes
o : Smsuo&:«tﬁﬁéagzm R - e

Am@.auv. soSuey Jo SeIIV PUH 6LGT

¢91qeL




TVIOL | 051-091 | 091-0L1 | OLI-08T | 081-061 | 061-00Z | 00Z-012 ["o1z-0zz [ ozz-ogz | ocz-ovt |

8116800 - — - - - i - 887000'0 0£88800 ¢d
8TLSSE0 N — - - -t - - C8CTHO0  €¥ELic0 Id
b EER QPO LR
860v<0°0 . - - - R N N - 860¥€0°0 134
F08EST0 T T Tt -t — T ot €90900°0 6¢LLYI 0 ¢AN
F1L9L9°0 - - w s - - 9¢1P00'0  v69E8T 0  +988BL0 CAN
869tL1 N . — - . 6880100 0ST8SH'O OPTLBSO 61¢889°0 TAN

934D uIpINg pue JSedYIoON

7869LY°0 == €pE980°0 6LEELI0  09TLITO 11
¥}oaa)) uerpuj

obssTs0 - == 19.0S0°0 68TS61°0 06V6LT0 1
youeag }ory

12.59 i 051-09% _ SZS | oL1-081 _ 081-061 | 061-007 | 007-017 | 01z-027 | SN.%N.._ 0£7-0¥C || juouidag

(TSI 199)) [eA13)U] TOREAIY

@3@ saSuey Jo seaay pud 6L61

¢°1qelL




TVLOL | 051-091 | 091-0LT | OLI-08T | 081-061 | 061-007 [ 0z-01z | 01z-02z | 07z-0€T | 0£7-04T ||

6601000 — - - - -t - R - 6601000 T4l

}Ia1D) 104 PAYL

1€4000°0 . . i T - - . - 1€£000°0 ¢l
PHr8TE0 — - s - - -t - 0011000 HPELTEO [
8¢1I819°0 — - - - -t - e LOL6ETO 1E¥8LE0 11
}991D AMI']
6896¢¥°0 - s - mT - N 96LST0'0 TYIVLTO 16T6£T0 10
}a31) paoor)
77901070 - — - - - - =T - 7790100 [RD:!
321D I

TIVLIOL | 051-091 | 091-0LT | OL1-08T | 081-061 | 061-007 | 007-01Z [ orz-07z | otz-oez | 0€7-04T ||

- (ISIAL 199)) JeA22)U] UORBAI[Y B —

o (sa10¢) sofuey .wo SEaIV PUT 6L61

¢9lqe L




0S1-091 | 091-0L1 | 0LI-08T | 081-061

["061-007 | 002-012 | 017-02Z | 072-0€Z | 0€2-042 ||

(IS 199)) [eA12)U] UONBAITY -

(399)) sy3uy @3«0,0.«.«@5

SI6P6'91 TCLEET  TLI6L'S  90'LSEY and-cd
161€0°€l +1H08°T and-sd
CI8TLY  LF6E9T  SUTIST  €6TH0'S sg-+d
8CT1€9°TS 08°€9T9  OFSLEL  99°6LL'Y 997995 TO'89'9 vg-d
SO'0LE6  YO'SOL'S  LO6ER'S  PO'869°9 S CHSL  9vISO'8 7g-19

b EER QP LN 2 1¢ |
- - — - 6'TIL6 ONF-71HEN
T - - - - U698t 60°TLYC CITHN-TTHN
WLLY'6  LYSIPTIE 081#S'S TTHN-0THN
91'L98'Y F6PTTE  P60€6'T OTHN-6HN
- —- aiae - - RS HITST SHHITIT 81°766'8  +S7685°6 6HN-SHN
01°9S0°C  T9'1H6'8  +9'89TS  I'8SEC’S  1TEI0S SHN-LHN
I8189°S  LTEITL TSEP6'S 989TI'S  €6€99°8  99°08L'S LHN-9HN
1€68L°T  SIOL6Y  LSOTIF  98°8L1°S  06'668'S SCLLLY 9HN-SHN
ST'OL6'S 9CISKy L9TERE CISITY volesy 1TIs6y €6 11TS SHN-¥HN
79°61S°01 €L°86LTT 90°1ETy  95°T6S'S  8€'800'9  SOTHT9  9T6SS™9 yHN-HN
TEPOTTT 1€9LST1 PHO9L'L  60'¥61°L  TELSS'9  €8°0T0O'9  T8'8TY'S €HN-THN
CPOT6'0  LYLSYL SULES'E T1'S00V T9TLEY 00PPI'S  TTOI6S  ST698'S THN-THN
OLF9S'9  SP'S6TV  09°0VHE 19676C 9IvIY'y TH66'y LEESOS  LTSEYY THN-QOVH

13ARy adoH MaN

0ST-091. | 091-0L1 _ c:-aﬁ _ 83& [ o61-007 | 00z-017 | 017072 _ SN-%N [ ogz-ovz | WIS

£ 9qeL




0S1-091 | 091-0L1 | 0LI-081 | 081-061 | 061-007 | 00Z-0¥T | 0¥7-022 [ ozz-0€z [ ocz-osz |
LSTISET  0S°6£TT aNa-ois
98°€L CLSLS 6’898 BETION  TE'T6TT  FILO9T IS TS
}931)) Sunjuns
LUGPLT  1TSLET  T8T8SE aNa-o
179677 TISKY T 91'98T°T  1971S1°E  SOTTOF  06'8S9t  LOY8O'S 1
youerg M
01'0S8  TETSY €989 88098 aNd-LH
YTOYIL  TTESST  9TEES T £9°908°C aN3-9H
cH198v  OCTIS'S €9986'F 917009 OLPLOG  €TH8E’S  SSISI9 9H-SH
LSOT6C  T6OLE'S YT PLT'S  E€8PES'6  108¥9'6  TIT61°01 €5695°01 TvvLE01 SH-dVvH
1CL6ETT TESHY'S  6T89TF  pTPI9E  SO'SO6'C  L99TL'E  TOPEY'E LEIPTE  SLTLOT vH-IL
ZUSLST  $60S0°T 85806  I9bIS  61'LL8 96168  LL'968  80'86L  €596L 1-INVa
1A MeH
: %2& :@22 _ 2.22 .w aﬁ.&- [ 061-007 | 007017 [ 012-07Z | 072-0€T _ cmgz = .E«Euem
- ('ISIA 199}) [eAIJUT WOREA[Y
(399) SYISUIT ANUA o

£ 9lqe L




0ST-09T | 091-0L1 | 0LI-08T | 081-061 | 061-007 | 002-01T | 012027 [ ozz-ocT | ocz-ov2 |

- 1068601 ANIHOM
- 0U99EY 0€'891°9 POM-EOM
—-9LSEl IFESHS SUISK6  pRIS0L COM-TOM
- IULLOTL BPTTLT  TULIOS  PETLI9 SLLLSL £199T8 TOM-10M

N} e MYM

— - - -mt — - 6V TPI'8  SI'S6TT  79865C dNdg-¢qd1

- - - - R LEPLST  LTY99'E  96°LI1E LT OLTE cdT-14d1
MAa1)) J9ARdY MN]

e N — — SL'969T 8S'SS6T  STLYI'Y LS9LI'L YLLLOG aNA-Im

31D JIABIAN

T0S1-091 | 091-0L1 | 0.1-081 | 081-061 | 061-007 [ 00z-01z | 012072 | SEQ _ 0£7-0vT ||  ywowddg
D it szséﬁtzﬁ.sﬁzﬁ R e

(393)) spSuaT 24D

t 9lqe L




0ST-091 | 091-0L1 | OLT-081 | 081-061 | 061-007 | 007-017 | 012-07Z | 072-0€Z [ ocz-0v7 |
€5°655°T ANT-EIN
91°009'C  8¥°0PS'E CN-TIN
P6'TLOTT €CSLI'9  09°L61°L  08'FSE9 TN-TIN
931D ue3I0JN
SHE0T'1 ANT-T4D
LO089'S  19°09€°9  SE1£0°S 40140
HodI) uny gn))
- LESTET  SILIFY and-¢nd
F8'0T9°T  PTSPSE  YESTTY cng-tndg
1€°769°L  0S'€TE'S  SY6LYT 6€L9Y'C  180SLY ng-1nd
W31 ysng
0s1-091 | 091-0L1 | 0L1-081 | 815 T o61-00z [ 00z-017 | 01z-027 | 077-0¢€T EMN.SN __ .Eusmmm
L o sz 199)) JBAIS)U] UONEAIY - ,
-08: mfwuﬁ oA

£ 3[qe L




0ST-091 | 091-0L1 | 0L1-081 | 081-06I | 061-00Z | 00Z-01Z | 012-02T | 0TT-0€Z | 0€2-04T It

sz 193)) [eAIIU] uoneAdq

c%t ST EYVIEL T

L991+°01 86'SPT'S aNi-ud

9C°6L1°T  0S6¥0°1 ud-1d
N3d1)) yued

- - - - CLsTL'ET aNd-13d

R - R - 06'+79FC TLELETI 149-¢AN

- - -ms - - 1€P89°T  TTLEF L  LOTO06 CAN-ZAN

19°687°01 T6'L8EY  €O1EH9  0S°000°8 ZAN-1AN

M3 UAp.Ing pue JSBIYJION

69'98S°T  S0'665°C  £9'8L9'9 and-11
}931)) uerpuj

15689  6ST€TT  11°9pLE (NERDE
youeag }OI]

0S1-091. _ 091-0L | ,Eé: ] 333 T 061-007 | 007-012 | .:ES _ 077-0£7 | cmné& __ ~juemddg

£ olqe L




0ST-091 | 091-0L1 | OLI-081 | 081-061 | 061-00Z | 00Z-0127 | 01z-0zz | 0Zz-0€7 | 0€2-042 ||

- - - N - - e SP16°6 aNd-14L
931D Io] pay L

- - - - - - - 610T€'C (NF-¢€1

$9'€9C91 6L¥99° €171

- . - - - - - IST10'Y  08°TH9°C 111
31D AN

LY'S6E'6  00°80E'S  vPL6S L and-1o

MIID) pPayjoo.I)

$0'980°¢1 aNd-11y
331D I

%22 _ 091-0LT _ .E.e: | 081-061 | 061-002 | 00z-017 | 017072 _ 072-0€7 _ amgx | yuawI3ag

Aﬂmg u@ab ?233 uoneAdY

ucub mﬁwnad o>=outm~

€91qeL




TVIOL | 051-091 | 091-0LT | 0L1-08T | 081-061 | 061-00Z | 00T-01Z | 017-077 | 072-0£7 | 0£Z-03 |

886°L z 0LT 68L S99 8E°T $€0°€ NS
061 8¢ 91 aNa-oiIs
L6L'L z 0LT 68L Y9 01£'C 1L8°C IS-1S

}931) sup[uns
9z0°'L1 - x4 b8 L0 710°T €0'c JARY PEP'S WS
101°1 €01 12¢ 8.9 aNg-o
sT6'Sl - €Tl P8 LOV'] 710°C 676'C €68°¢ LSL'Y I
youeag M
9695 ¥ 999 0v9°T £€09°¢ 89°S 011'8 60€°01  $9€°TT €8Sl WS
L96 L 1 887 79¢ aNd-LH
9571 6 651 99¢ WL aN3-9H
061°6 L11 8Ly IF4 N 8181 b1S°T wie 9H-SH
Lyzog - vLI 8¥L 106°T SHT'E 9Ly OPL'S 6LY°9 L61°L SH-AV¥H
0SLS1 ¥ 1822 €08 LEY'T PLLT $00°C 097°C LTP'T 009°C vH-1[
7881 I 0s 06 6v1 81 90T 1874 06T ove 1-Wva
JIAY MEH
IVLOL | 0S1-091 OL1-081 | 081-061 | o61-007 | 007-017 | 012022 ~ eugmﬂ _ ?.N-e& = JusmSag)
; DERLRS e o (IS 199)) [rAIdIUY MOBRASTY _
(399)-008) sapnede) (661

¥ 3lqeL




TVIOL | 051-091 | 091-0L1 | oL1-081 [ 081-061 | 061-002 | 00z-01z | 017-077 | 077-0€7 | 0€Z-0%2 |

p6s‘LS 991 876'1 17TS £58'6 $8€°91  LECHT QS
626'1 651 LLS €61°1 and-cg
PIT] 1t TAN ani-sg
60v°01 - S 088 {22 7809 sg-vd
cy'or - LLt 020°C €S0t 6109 S06°L pa-7d
898°CT N e i 991 16+°1 961°¢ 19L°% 01¢9 €86°L cd-1d
NI J9ABAY
606'99F - 661 PLET €61°6 65°8T  11¥°6S  661°T6  8SPETI ¥89TSI NAS
6 - - A - - R Y6 ANA-ZTHN
Ts1°¢ o i - 6¢7¢ 16T CTHN-TTHN
£68°01 - Rt - R 6¢ orL'E PITL ITTHN-OTHN
630°6 6L 65r'S 868'p 0THN-6HN
42 87 m aa - e - 06 0LY'8 ro'v1 STY9°L1 6HN-SHN
65097 - v P6T'< L£9°9 659°L $8H'8 SHN-LHN
166°¢S - - - R 19 8YL9 166°C1 SSLST ¥88°LT LHN-9HN
6vEps 9 SHE'T LLS'L 9SSTT  TL9PT  €68°L1 9HN-SHN
LI8Ly - 2 9¢ 80S°¢ 0€8°L 266'6 SPOTT  €80°H1 SHN-VHN
sIg'cL - b1l €991 8sL'c 619°01  09€¥1  ¥61'8T  LO1'TT PHN-CHN
S19'¢6 - LT 8SLY POLTT  68€°ST  898°L1 08407  €¥I‘€T CHN-CHN
£98°9¢ - 6€ 96¢ 97H'1 €80°€ L16'% $80°L 859°6 85TTI ZHN-1HN
1L9'¢1 - 091 $8¢ 6L6 LLET €e8'l 80+'T 156°C LLE'S THN-dOYH
12AY ddoHg MaN
TVIOL | 0S1-091 _ %EE | 2.22 _ 081-061 | 061-002 { ooz-017 | o01Z-077 | 072-0€1 “ %23 I juewdag

- (ISIA 199)) [eAI)U] TONEAIY

e oa&.ﬁus seppede) 0661

b olqeL




TVIOL | 051-09T | 091-041 | 0LT-081 | 081-061 | 061-002 | 002-017 | 012-07Z | 02¢-06% | ocz-orz |

seL'1y - 82 Il 106'€ 681°L  TTL ThLLI NS
S S aNdg-+om
00¢ - 88t 615 FOM-EOM
€656 4 ST 00gE 816 COM-TOM
67167 87 I 668'C 918 p68'L 66701 oM TOM
¥321D BO IMNYA
sror 081 CECT 081't 9st's WAas
8€TT 61 TS LL9] anNd-zg1
€L 081 91ET  6£9T  6LLC aT1g

}A31)) JIABIY NI

€79°8 . R - - 901 €Ly SET1 12344 STey aNd-Tm

}IIID) JIABIA

,m.qﬁoieﬁ-oﬁ‘_SE:.: =2.§ _822_ca-gu_gga_caés :ﬁ.cmm _amgvi_,;ﬁaw»m
BT T « (IS «uob [eAso)u] WOnEAdY :

(393)-2.100) sappede) (661

v olqe L




TVLOL | 051-091 | 091-0L1 | 0L1-081 | 081-061 | 061-002 [ 00c-017 | 012-0¢T | 022-0€7 | 0€T-0¥T |

0€8°LT -t - -t E— -t e 1+¢°¢ 6rL’8 867°¢1 NS
€LO T - - . - T . . €L aNT-¢IN
69t — . - - - -t -t SLO1 919°¢ EN-CIN
§91°TT — — s . ot il 8299 FLYL 80L°01 IN-TIN

¥}99.1D) UBSIOJA!

€16'¢C T . - . T T 0¢€1 9¢8 6€6'1 QS
9% T . - - - T - . 9v ANT-T4O
698°C - - -t - — . 0¢1 9C8 r68°1 TIO-14D

}ea1) uny qn)d

8L6'01 15T V€T 06T°C 6809 Was

pLOT s61 6L8 and-cnd

pov'e 66¢ PITT 1681 cnd-znd

00s'9 - 157 6¥6 1861 6I€C tng-1ng
91D ysng

TVLIOL _ cﬂ.eﬁ ~ %1.2 , S.E.S _ 3:-@3 _oa.ga_gg:_ SN.SN * SEQ_%N.%N = E@swum
, SmE 193)) [eAIJU] UOPEAJY

Ooom..uuu& sapnede) cm,a

¥ olqe L




TVIOL | 051-091 | 091-0LT | OLI-08T | 08I-061 | 061-00Z [ o0z-01z | 01z-07z | 072-0gr | 0€T-0v2 |

¥86 et - e T R ot - €01 188 NS
el 9 8S¥ and-ud
0Ts . — =T T -t -t T L6 &y <d-1d
}991)) Jdyued
€L1°ST - - — . - 0¢ 610°C 976°L 80T'S1 NS
781 -t o ot T w - T o ¥81 aN4-144
vL6'1 T N -t T — T — 6t< STL 149-¢4N
LT89 . h— . T - — 8 8T1°C 069'¥ CAN-CAN
681°91 - - - — T 0¢ 110°C 6tS°S 0198 CAN-TAN

931 uIpang pue }SeIYNION

1wwe T $79 pSHl aNa-11

3931 ueIpuj

L6yl L 9TH S€0'1 aNZ- 19T

youeag ¥or]

aﬁow [ os1-091 | 091-0L1 _ OLI-081 _aﬁ-ca_ca-acN_acﬂ.ca_.:N-SN _ SN.%N _ on-ea __ Euamam
: : S sz “.8@ AU uonEAdy o

Ooo.ﬁoao«u sapnede) (661

po1qeL




TVIOL | 051-091 | 091-0L1 | OLI-08T | 081-061 | 061-007 | 002012 | 012-027 [ 072-0£7 | 0ST-0vT ||

1S 1< aNd-141
33D Ni0 PAIYL

6L0°S 696 011y NS

I - - e - 1 aN3-¢T1

16571 - e R N 0¢ 1€6°1 ¢1-C71

LTSC 056 LLS'T 111
331D PN

L66'T 9%T 626 T8l and-1o

}A31)) payoor)

pEl el aNd-11
331D I

qﬁbp . %2& _ 091-0L1 | 0LI-081- _ 82.3 | 061-007 | 007-01Z , Egﬁ | ozz-ogt | 0ET-0vZ __ ~ juswmdag]

~ (IS 909y) [eAs)u] vopeAdly

_ (1933-010%) sopede) 22.‘

b alqe L




TVIOL | 051-091 | 091-0L1 | OLI-081 | 081-061 | 061-00Z | 002-01Z [ o1z-0zz | ozz-ocz | ocz-orz |

SPTE600 - -~ 9SL0T0°0 68+TLOO IS

ebvpLEy - GRICTO0 FIC69F0 TOLLO60 S9S8SE'0  +E8986°0 6V88TO'I 1S

}oa1) Sunjung

T0SLLED - 889850°0 1856710 €€T681°0 9!

QCTHE6'S - 1FE000°0 80SESO0 910CIS0 L6SSIO0 6€S8E90 +ES699°0 +PELOE90  6£L9¥L0 1
Youeag M

LSPLIT - L66L00°0 6¥9691°0 9¥8IEHFO 967590 LH

ovor6s o == 6171000 6196800 8968€T0 FETHITO 9H

7089860 - - 8CTIT0°0 £¥8S60°0 19SS81°0 O¥960T°0 €YO8TTO LSSHYTO sH

9695907 -  bSP6I00 LTE680°0 TLSSOTO OPSTHTO  8H0S0L0  9TIESEO  1€6V8E0  8IILYYO avyH

L950E8'T  THE000°0 TE98P0'0 8FL8600 99VE8T'0  LP860TO T0O66TT0 8TE8ITO 869€9¢°0  9OFLIYO I
JIATY MEBH

TIVIOL | 0S1-091 | 09T-0LT | 0L1-081 | 081-061 [ 061-007 | 00201 | SN.SN _ SN.S.N [ ocz-opz || ~  juwomdag

M L e g : ﬁwz auob TeAJ3JU] UOHEAdLY o , A

(saao8) soduey Jo seary puy caa

S dIqeL




TVLOL | 0S1-091 | 091-0L1 | OL1-081 | 081-061 | 061-00Z | 002-01z | 012-02Z | 022-0€2 | ocz-0p7 |

P8rLY 0 . . —T -t T - 0¥0780°0  0FITSI'0  T990+C0 ¢g
8CICY 0 - i - - T . . €CIe000  6F¥8Ir 0 sd
106L£0°C R - - - T 8CT100°0 8869€S°0 LLOTIL'O BLILBLO vd
0eTeov'l . . - s €T19L00 €19TLT0 8E€601€0 8TI6EICOD  8THYEr 0 4
0LCS¢61 - o T 8CLLIO0 6SI8LT0 096V1€°0 €T666£°0 96LL9%'0  PO60LSSO 1d

391D ddaedg

11LL600 - - L1$000°0  $6TL600 ZIHN
0SFT11L0 == 0895100 0085690 1THN
0£L169°0 === 0SOP00'0  £69660°0 L86L8SO OTHN
08L161°T === GPL8ST0 199960 19€690'1 61N
6TTH60°T - G8L6SO°0 0EEE09°0 S9L199°0 6¥E6ILO 8HN
0S+ES9T - —=- 09F100°0 S0980€0 68£9S9°0 SYBEYL0 SYICTHO LHN
LESOTOY - - 16££80°0 V699780 061TP60 1S9¥SOT  T19€1T'T 9HN
8OPYTL'S - 160£00°0 08P88E0 066¥80'T 80168T1 TTTTEY'T L1S9TST SHN
LEOOLY' Y - $PL0000 809LLO0 06L9TS0 T1L9TLLO O0¥9STE0 €4OT00'T THSSLI'T vHN
PLPOTOL -t ——  €80010°0 61€£90°0 SSTFES0 6L09TI'T +8EHLY' T 8HISIET 908¥61°T CHN
L1T1L9°9 ——  16bYI00 800SIE0 OFOPLO'0 800SIO'T 9610STT O€8L8Y'T +H9916'1 THN
006€LL0 - €89500°0 9098€0°0 CTLOLLOO £¥9S60°0 OLSTIT'O TLILZI'O €8T9%1°0 1L8ILTO THN
8L6SETT —- 669810°0 TPSLE0'0 96EL0T0 668YSTO OTLIOLO T1I1¥09E0 T69LEY'O 6199550 aovH
1Ay ddoH MmaN
IVIOL | 051-09T | 091-0L1 | 0LI-081 | 081-061 | 061-007 | 00701z | 01z-0z7 | 027-0£7 | 0ez-opz || Iuewsdos
" ETNNETY P P RSt Aﬂws umuuv eAIUy ﬁﬁﬁﬁr&—mm : L
- (sd19e) saguey Jo seaay puy (0661
S aqelL




IVIOL | 051-091 | 091-0L1 | OLT-08T | 081-061 | 061-00Z | 00Z-01Z | 012072 [ ozz-ocz | ocz-ove |

650000 - T6¥000°0 FOM

P6LOISD —  SSRITI0 6S6L0F0 COM

9826690 - SPIPIO0 2OVT910  €1T9ETO 9TS98TO oM

cgeorLE - €0TC000 1108SH0 1THI9L0 9E86LL°0 LLPSOS'D  LEPOSOO 10M
}221D EO AMYM

TwgeoT - PPETO00  LTESIFO 1085490 a1

L18YOFT - E6LS60°0 S989SE0  1P6LTHO SITHISO 191

ML) 13ABIY AMI']

LEISTY'T N R . = TLYT90°0 TLBIYTO  S8LLE6TO 9908YE'0 O¥PILY O M

HO3ID) JIABIAN

TVIOL | 0s1-091 | 091-0L1 | E.a: _ 081-061 -] 061-007 | 002-017 | 01Z-0TT | 0TT-0ET _ 0ET-0¥T =
“ e L PR ﬁwzu@ob TBAIIU] UOD)BAJY

(saxde) ,‘wmww,«m Jo seaay puy 0661

SEIAY




TVIOL | 0ST-09T | 091-0L1

_ 2.73: [ og1-061 [ 061-007 | 00Z-01T | SN.SN ~ SN.%N _ 0ET-042 __

(IS «ou.«v ??.35 TOREAINY

(sa1oe) saduey .,«o SeaIV puy 0661

TVIOL | 0S1-091 | 091-0LY | OLT-081 | 081-061 | 061-00Z | 002-017 [To1z-07z [ otz-osz | ocz-ovz ||
99108€°0 === 99108£0 30
16€0¥60 - - L6S000°0 PEL8E6TO  09TIH90 N
$SEEOP'T - CE1610°0 TL6TLS'O TEFLIL'O  818EHO'I TN
331D UBSIOA
116L£00 - -~ 116L£0°0 8'10)
or6r 0 - 95€970°0 8086T1°0 8SFSECO 1O
HIda) uny qn)d
797€8C0 - TIEY80°0  0S6861°0 €nd
€68509°0 - === CPTTST'O0 880SOTO  T9SSHTO ng
17Tl —--  Q9¥SLO'0 89£0STO 69799€0 STT0SH0 1ng
Max) ysng
JudLIZIS

S9IqeL




TVIOL | 0S1-091 | 091-0L1 | OLI-081 | 081-06T | 061-00Z | 00Z-01Z [ orz-0zz [ ozz-osz [ ocz-0vt |

SL8L8OO -t T -t - -t Tt — 1860000 +6CL800 o
£7968¢°0 - T - wt T T - PEREYO'0  69LS1€°0 1d
}aa1) Jdyued
LELLOOO -t — Tt . . _— Tt T LELLOOO 134
L€88ET0 - - - - - - - 161L000 9¥91¢1°0 ¢AN
6CCeL90 - = - - — -t 1LLVO00  P006LT0  PSEPOBEQ CAN
£68STL'1 - - - - — 0€6100°0 €6¥ESP'0  TO8EBS'O 8999890 TAN

}99.1)) UIpINg pue JSBIYLION

6680810 i - -t . - e €L9680°0 TPPEL1'0 €8LLICO 11

}921) ueipu]

09661¢°0 - - — . e - $90£S0°0 L69061°0 8619LT0 [D: 9t

youeg MUY

. juaw3ag

TV1OL , emgﬁ ~ %EE _ 2.32 _ e:.ca [ 061-00z | 00z-017 [ 017-072 | 07T-0€2 | 07042 __
et Sws 399)) [BAII)U] UONBASY

@w.ﬁavmewnmm 30 seaxy pud 0661

S 9IqeL




TVIOL | 051-091 | 091-0LT | OL1-08T | 081-061 | 061-00Z | 00Z-012 [Tovz-07z [ ozz-oez | osz-ov ||

$8¢C00°0 Tt - - -t . T — — €8¢S00°0 14L

}991D) 104 PAYL

€950000 - - £95000°0 €1
98887€0 - 8611000 $89LTE0 a7
£165190 - - 6190000 1€SSET0  €9L6LE°0 11

Mo31D pN'T

6601140 - i - - - R 7S19T0°0  TOTSLI'O  S¥86EC0 1D

931D payooI)

p0ZO100 - - $07010°0 11

}921D 113

,2.59 [ os1-091 | 091-0L ~ e:-ea [ os1-061 [ 061-00z | ooz-01z | o17-02T | 0zz-0£7 ~ 0£T-04 | JawEag|
= , g - (TSI uamb ?EBE noneAdq ; , —

i (sdaoe) mowﬂnm .«c s8IV PUH 0661

¢ dqeL




TVIOL | 0S1-091 | 091-0L1 | 0L1-081 | 081-061 | 061-00Z | 007-01Z | 012-0zz | 0zz-0¢£z | ogT-ove |
9z6'L 1 €0C 16L 23 65€°T LE0'E WAS
<61 67 91 ANT-TIS
ceLL 1 €0T 16L pSS'l 01€°C PL8T IS 1S

W31 sunjunsg
PEOLT 6 $¢8 Tt €€0°C #00°€ L61°F 15¥°6 QS
160°1 06 €z¢ 8.9 ani-oi
he'ST 6 g¢s Tt €€0°C S16C €L8°€ CLL'Y O
youeag 3
€0€'9s - SLY 951 8LT'S IS L11°8 TLEOT  LPPTT 8ELYI NS
0L6 9 €1l 887 €95 aNd-LH
ST 11 8¢l ¥9¢ IbL aNd-9H
6168 433 $60°1 €€8'1 S16'T Sp1e 9H-SH
0S8°67 €6 089 169°1 886'C 1SLY 9LL'S PSS9 LIEL SH-AVYH
ppLCl LES 06L A #08°1 wo'c 69T 8T 1€9° vH-1[
951 St v6 49 681 e 274 687 (1123 I-Wva
1A MeH
1 | 091-0LT _ §.§ , 822 [ 061-007 | 007-017 _ 01202 | 0zz-0€7 | omn-%m = - juem3ag
Lt sz 199]) [BAIRJUY UOHEASY i -
coe-eoa sapnede) L661

9 91qe L




TVIOL | 0s1-09T [ 091-0L1 | 0,1-081 | 081-061 | 061-007 | 00z-017 | 017-0z27 [ 07z-0£7 | 0€T-08T |

woL'gs N 9681  68€S  SLIDI  SSE91 €8T NS
16 <Ll 8LS 61T ana-eq
ner e 87 €81'] ana-sg
sLsor rt 156 Ope 9119 sg-ve
sogor - 8s¥ POI'T 69Tt 1909 TE6L pg-7d
orryT - 851 geH'1 1PTE ISLY PHF9 608 8189

b EER g JEYN:ETe |

LELSSY - ot vTT1 SIr'e SLT6T 8TC'8E 86 868°TC1  CI1¥'TSI WAS
126 - e T T 126 ANA-CTTHN
9€1°¢ h - T . T 8¢C 88T CITHN-TTHN
€9€°01 - - e - 9¢ €€T'E S60°L TTHN-OTHN
£€1'6 - . — e e CLR L8EE 1.8 OTHN-6HN
S9S° 1Y - . - CLS 999°8 989°p1 8€9°L1 6HN-8HN
v6¥ ST - - - R e PILT 7099 199°L 9618 SHN-LHN
0LS°€S R - Eaa R 61Y I 166°C1 LSL'ST 006°L1 LHN-9HN
SS6'vS - N == 8¢ §9¢¢C ¥90°8 LELTT ¥99°v1 888'L1 9HN-SHN
£8¢'8Y - - N 99¢ S08°¢ ¥S0°8 LSTO1 91071 L80Y1 SHN-YHN
P1ETL - - 00t €Il $€6'¢ Try0l 911 SS1°81 LO1°TT PHN-CHN
089°¢6 - - 9¢T 010°S ¥SO°T1 148 9S9°L1 ¥61°0T SI1°€T CHN-CHN
788°8¢ T Y4 99¢ 17448 €Tr'e €76’y 011'L €L9°'6 8€TTI CHN-THN
229 — ¥4 (44 $96 vLE 8¢8°1 LTV'T €16'C 081°¢ THN-dOYH
1Ay adoy maN

TVIOL | 0s1-091 |

091-0LL _ 0L1-081 [ 081-061 | 061-007 | 007-017 | 012022 _ 02T-0€z | ocz-ovT | judw3ag
(1S z&v [eAI) U] UON)BAI[H 5 R ,

coo.w-o.sﬁ sopede) 661

991qe L




- (TSIA 399)) [eAt)U] HOLEAR[Y

Co&.ouowv sepede]) L661

TV.IOL | 0S1-09T | 091-0L1 | OLI-08T | 081-061 | 061-00Z | 00Z-01Z | 0¥z-07Z [ 07z-0£7 | 0€Z-04C ||
010ty - 61 LSTT 096°€ 8L1°L L0811 68L°L1 KIS
1 1 aNT-+OM
1so’c - 91§ 5¢6'T FOM-COM
€99'6 - ¢ 0951 s 826t COM-TOM
$8T6T 61 LT 856°¢ 818°S 026'L P10l TOM-1OM
231D e AYM
09101 - €L1 we'l 6L1°€ 99%°S QS
SZA A 81 £€rs $89°1 an3-zg1
sl6L - €L1 24 L£9'T 8L'C aT1-141
M3 JdABIYG M
0998 - 11 LLY 6vT'1 P6¥'T 62€'y aNT-1m
HI31)) JIABIA
_IV1OL | 051-09T | 091-0L1 | OLT-081 * 081-061 | o61-007 | 007-017 | 017-077 | 02z-0€2 _ SN-SN | Juauidag

93198




TVIOL | 0ST-09T | 09T-0L1 | 0L1-081 | 081-061 [ 061-007 | 007-01Z | 017-0T | 0TT-0£T | 0€T-0v2 |

L91°8T - - - - . <6l €8¢°¢ €10'6 8LEET QS
086 — e - T -t Tt T -t 086 ANT-EN
S8L'Y - N R S - i - 8¥1°1 L£9°E CIN-TIN
w0r'e - . -t - - 61 €8¢°¢ $98°L 79L°01 CN-TIN

¥931)) ueIoN

869°T z€l SsL 181 NS
bh Ph aNZ-2¥D
pSOT - 49 SsL L9L°] 74O 18D

}aaaD) uny qn)d

- 6+T €LET TSEE LYI9 NS

wsoT $0T 8L8 aNd-¢ng

ore - $OY oPIT €16 end-znd

8Ls'9 - 6+z 0L6 00T 9sEE zna-ng
}31) ysng

L uausag

7TVIOL | 0S1-091 | 091-0LT | | 1 [ 081-061 | o61-00z | 0oz-01z | orz-0zz | ozz-osr | osz-ove |

(TSI 199)) [easdjuy woneAdry

_ (3995-220¢) soppoede)) L66T

9 91qe L




TVIOL | 0S1-091 | 091-0L1 | OLT-081 | 081-061 | 061-007 | 00Z-01Z | 017-022 | 027-0€T | 0S7-0v2 |

o - €1l 888 1S
<Ly a 19¢ and-ud
87§ 101 9Ty 7d-1d
}oau1)) Jdyjued
pIcCST ¥ P8OT 9608 6TISI WIS
092 092 and-13g
T pre 89l 138-¢3N
6Ly - 6 9LIT  609°F €IN-TAN
89791 - v SLOT 9SS TI9'8 ZAN-13N

931D Udp.Ing pue }seIYLION

€CTT . — - - Ea - vl P79 8SH'1 aN3-11

}931)) ueIpu]

gIST LE vy LYO'] aNE- 191

youelg Yr]

)L | 0S1-091 | 091-0LT _ 0L1-081 _ 081-061 [ o61-007 | 007Z-012 _ 012022 | 022082 _ 0£T-0v __

< JuomBag
- (TSI 199)) [¥AI0JU] UONEADY ——

(399)-0.008) sandede) L66T

99198 L




TVLOL | 0S1-091 | 091-0LT | OLI-081 | 081-06T | 061-00Z | 002-01Z | 012-022 | 07Z-0€7 | 0£2-0v ||

] - - - . - — - T €8 AaN3I-T3L

}IAD 104 PAYL

wo's 796 080°F WAs
e T ani-el
ogsT - 91 PIST €171
1nse 96 P95 111
}o31D) AIY
s00'c - 12 756 958°] aNz-10
}oax) payoor)
0€1 0€1 aNE-113
931D I

_;2.E§_cﬁ-aa_aa-%:%ﬂ-ca_ 01207 _ ﬁgm * omN-oVN__;ﬁawwm
i : (TSI 129)) [eAtou] wopEAa[y -

(3993-0100) sapnede) L661

9 91qE L




TVIOL | 0S1-091 | 091-0L1 | 0L1-081 | 081-061 | 061-00Z [ 00201z | 012-0z2 [ 077-0£T | 0£Z-0vZ ||

€98%60°0 - - THLITO0 1TIELOO IS

6LOVFTY - €68L000 1L9TSSO 9780160 8PO8S6'0  £9S$86°0  6L0670'1 1S

}331D) Sumung

1110 - -~ 60TISO0  P6SOEI0 8EC681°0 o

oyssse’s === 9TTOFO'0  16SLOS0 6981790 SOTSPI0 OSPELYO  TOSOOLO  96E6+L0 19
youeag

7861LT'1 == 9SHL00'0 6TSTLI0  IPPLEP'O 9SSPSI0 LH

9807650 === 909100°0 £69880°0 <TIILETO 991¥9T0 9H

€069€60 - == ppS990°0 LPLOSI'O0 €ITEITO S6E6TT0  SOILYTO SH

19€790°C - bL9STO0 00T180°0 €6SHOTO 8S8IPTO 88ITTCO O0LIESSO  8F906€0 0LT8SHO avvH

7005481 - bTOVPO'0 TIBEOT'0 6S6981°0 866¥1T0 TEI9ETO €690LT0 6VSI9E0  ST8ITHO 1
JIATY MeH

IVIOL | 0S1-091 | 091-0L1 | 0L1-081 | 081-061 | 061-00T | 00201z | 01z-0zz | 0zz-0€7 | 0€7-0v7 || _Juam3g

T [ (IS 399)) TeAtd)U] UONEAY = TR e BT

(saaoe) so3uey JO sAIY PUY L661

L 31qeL




TIVIOL | 0S1-091 ]| 091-0L1 | OL1-08T | 081-061 | 061-00Z | 00Z-01Z | 012-02Z

[ ozz-0ez | ocr-ort ||

0¢6L8t°0
1LOYTHFO
611860°C
920¢9t'1
9701L61

200560°0
81090L°0
ST9LLYO
539 4 kaxd
9799L0°C
£8¢809°C
9666°'t
STLS8YS
8YOLYY ¥
98CLBS L
§6T689°9
£8SY9L0
918YvL1T

L65£00°0
S98%10°0

- H0€600°0

- 8TICLOO  698SLTO

LY8OTO0  €LSSLI0  SS661E0
W931)) daaeag

= 9508£0°0

e BTSS9T0

i 7808S0°0 LPL8T80
ySITIT00 9L08SH 0 LYT8TIT
€608€0°0 0T9%ES0  60¥T8LO
T0S600°0 8L9180°0 0108980
$LOTT00 €L991€°0 +0€S89°0 L8OIIOT
0SELE0'0 PT8YLOO LSSY60'0 06L601°0
SO1¥80°0 ¢8SS0T0 686¥STO

16LY80°1

S¥950¢°0

1oAY ddoyg MaN

676800
€LT08S0
6L8C1¢0
01600%°0

089¢00°0
ST09LT0
8L9¢09°0
S12es9°0
S8TSY6'0
6€012¢'1
0110Z6°0
6989¢t'1
16¥SSTl
6TL9T10
STLYIC0

L8ETETO  €109¢C0
L91T00°0 <0617+ 0
CLOLIL'O  L98O6LO
P19.9€0 SESEEy 0
10998%°0 1¥8L9S°0

FTT000°0  8LLYOOO
9CILI00 T98889°0
8LET800  LICI6S0
tT8L96°0  THSOLO']
€8€S99°0  90S69L°0
¢IPP9L’0 1£CST6°0
8ETHSO'T  16CC1T']
Y1yl TH09TS'1
T0LS66'0  STLILTT
18LT16'T 969¢61°C
660161  LT6TI6]
CSSSP1'0 S8ICLTO
$960€¥'0  6£6£1S°0

€d
cd
rd
d
1d

CIHN
TTHN
OTHN
6HN
8HN
LHN
9HN
SHN
PHN
¢HN
CHN
THN
dovH

ﬁﬁoa | 0s1-091 _ 82: _ cz-a: [ os1-061 [ 061-00Z | 00Z-01Z | 01202

SmE 193)) [BAI)U] UODRAS[H

Amﬁo«v saduey] Jo sedxy puy L661

[ ozz-0€z | ocz-orz |

L91qeL




IVIOL | 0S1-091 | 091-0L1 | OLT-081 | 081-061 | 061-007 | 007-01Z | 012077 | 077-0€7 | 0€2-0¥T ||

$860000 - = $86000°0 POM

7808280 - = 6808110 $6660+0 fOM

616€0L0 - = 8ES610°0 €£98091°0 LSSLETO  16S8TO oM

LERISLE - - €IS100°0 08SI9F0 STLLIL'O 0S91SL0 $ISLOSO  9T8196°0 10M
¥931D MEQ AMYM

ore690T - - TITT000  ¥S6810  HLISYY0 cd

6so0r s - OIET60'0 860650 TEYITHO TSSTISO 161

921D Jaawag NI

122515 4 - - == == CITS90°0 9T0vPT0 89T10€0  LBYOPED TE8ILYO M

931D JIABIAA

;\,ﬂ,aw,nos_,cmgﬁ _ 091-04 _ 2.2.2 _e:-oa_QS-SN_SE:_SN-SN_SN.%N M omgx __ :zsuom
e ; (IS uvub TRAIRYU] UONBAI[Y ,

(sdaxoe) mow.,:wm Jo seaay puy L661

L 3qeL




TVLOL | 051-091 | 091-0L1 | OLI-08T | 081-061 | 061-007 | 00Z-01Z | 012-02¢ [ ozz-ogz | ocz-ovz |

1106860 - - $810000 LTSTSEO N
€LLYIED - LILIOD0 T8981C0  ELEVPI0 W
€L8919T - - p9IS10°0 8YSSLSO 9SOFLLO PLOGYO'] 1IN

H991)) UE3I0IN

679¢0°0 b - - - - i . - 7679€0°0 (4:19
$1695+°0 - - - - N e 881€20°0 TSL8II0 SL6vit 0 Rt
o3I uny qn)d
LYL98T O - - -t N - - 6700000 €.8.80°0 ¢S18861°0 £nd
898L19°0 — - = - - === 9P6EST'0 9886070 LEOFSTO wnd
PoTCEl’ 1 -t - . - - 900SL0'0 8TTLETO 669L9¢°0 0LLTEY O 1ngd
W31 ysng

IVIOL | 0S1-091 | 091-0L1. _ 2.25 [ 081-061 | 061-007 | 00z-017 | 017-077 | 02z _ 0€7-0vT __ T yuawidag
e ‘ , CISIAL122)) [BA123U] UODBAIIY i , g

L ?uuoﬁ soduey jo 23.-4 PUA L661

Lo1qeL




TVLOL | 0S1-091

[ 091-01 | OLI-081 | 081-061 | 061-007 | 002-01Z | 01207z | 07Z-0£T | 0€T-042 {

SwS 193}) [RAIIIU UOHEANH

(sa108) muwnmm JO sBaIY PUuy L661

8806800 - === 6111000 0L6L80°0 o
099€9<0 - -~ 6PESFO0  01€8IC0 1d
N93a1)) Idypued
9960100 - - 9960100 134
stzero - 1€6600°0 1TTTTI0 ¢AN
€L8LLYD - == $8ES00'0  $89T8TO  TO868E0 ZAN
L168€L'T -~ €ZH000'0 OIVLOFO SOPP8S0  LL99890 13N
}931)) udpang pue ISedYyLIoON
L1408F0 - - 1658800 SSYELI'0 89€8ITO 11
W93 ueIpuj
S1ELTS0 == PSEESO'0  LSYP610  $OS6LTO 1
Jouexg oI
IVIOL | cmﬂ-oﬁ loot-oL1 | 2.22 { %2& [ o61-00Z [ 00z-017 | 017-07C | 822 _ 0£T-04T = E,uswolw

L o198 L



TVLOL | 0S1-091 | 091-0LT | OLI-08T | 081-061 | 061-00T | 00T-01Z | 012-07Z [ ozz-0£z | osz-ovz ||

L88800°0 - - - - R - . L88800°0 14L
}93ID NI04 PIYL
8LL0000 === 8LLO000 1
LLLVTEO - 6¥6000°0 8T8ETE0 1
9L0§19°0 - ~- LT6YETO  6V108E0 11
331D ANNT
€LOTHFO === TOTETO0  SPSSLIO  LTIEYPTO 10
Haa1D) payooa)
L166000 - === L16600°0 11
931D I
qﬁoa * 051-091 _ 091-0LE :Séa i e: 061 | 061-007 | 007-01T | 017-02T | 022-0€1 * %Néa __ yuowdag|

(TSI 19%)) [eAS)U] UOBEASYY

- W,,,Qc..oav, soguey .«a w,aou% PUy L661 e

L9o1qeL




TVIOL | 0S1-091 | 091-0LT | OLI-08T | 081-061 | 061-00Z | 002-01Z | 012-0TZ | 07T-0£T | 0€2-0bT |

1+ 1 €l 1 - 6 LT NS
8 S ¢ aNa-oIS
8t~ 1 €1- 1 - b 62 TAS-1S
¥93.1) supjuns
6 ms (14 9 ¢l 91 LY- 61 4 ANS
81- i T - 91- I< £ ANF-TA
48! - i 6% 9 ¢l 91 1¢- 81 4 [P
youeag
07 88 61- 61 $0€ 78T 0s- 9L1- 91¢- 98¢- WAS
¢l . - - R - ¥ ¢- ¢ < dN3-LH
b i- L 1 ¢ aNd-9H
9T 07 981 151 182 43 4 9- 9H-SH
€1t 81 $s- $9 Wl 22 6L 191- 081~ S0¢€- SH-GVYH
LS- 19 €T 6 435 0z L1- 15 of- vL- PH-1T
€L 8 a 91 L 6 01 z v 2 If-Wvd
JIATY MeH
V101 _ %2& ~ SEE | 0L1-081 _ e:-ca | o61-007 | 00Z-017 | SN.SN * 077-0£7 | cmN-SN __,, _ Judwdag

- (TSI 192)) [EAI2)UT UODEAS[Y

(390§-210¥) &nﬁu_ﬁ___stsécom 0661 03 6L61

8 9Iqe L




(399)-0.19%) owﬁ«au JumjoA Eo::cum 0661 03 6L61

- (asw s&v [eA133U] WOREAS[Y

TVIOL | 0ST-09T | 091-0L1 | OLT-081 | 081-061 | 061-007 | 002-017 | 0TZ-02Z | 07T-0£T | 0£T-042 it

867 8y 8¢ 8t b7l 9 s¢ NS
T I 9 4 Sl aNdg-cd
07 8 a andg-sd
6L Sl 2 L Sl sd-+d
T2 1 1 8¢ 201 1< ¢ vd-zd
9¢ LY LT b LT 11 ¢ g-1d

b CERS) laAeog
018% ST $s¢€ sl €8tT SL1- S L+T L1% NS
651 651 ANT-TIHN
6v 1 16 TIHN-TTHN
65¢- 1< 86¢- 6¢ TTHN-0THN
6 1t o€ 1< OTHN-6HN
9%1 LS 67 9¢ T 6HN-SHN
0S¢~ 01 80¢- 9L- <1 6 SHN-LHN
L 1 65¢€ 612 L11- sz 6 LHN-9HN
1641 18 L€8 ST 991 4l 1 9HN-SHN
957°1 1< 44 50§ 0T¢ 017 8 L1 SHN-YHN
681 89 8€T 761 $01- €L1- €1- 81- PHN-CHN
SLTT 9L1 798 Shb we L81- 434 a- CHN-THN
9t ¢ € 86 9L 6 43 €1z €1 THN-THN
08 8T 6y 6v 09 LL 18 99 1L THN-QO¥H
J13ATY ddoH MaN
IVIOL | cm.ﬂ“@z 832 | oL1-081 _ 081-061 | 061-007 | 007017 _ EN.SN | 0zz-0€7 _ cn.e& | yuouiSag|

89lqe L




TVIOL | 0s1-091 | 091-01 | 0L1-081 | 081-061 | 061-00Z | 00Z-01Z

[ o1z-0tz | ozz-ogz | ocz-ovz ||

80S- €t €9- 09%- S 907 891- NS

- ra aNa-rom

6 - R - R e - LT L1- FOM-COM

¥4 1< 09- €6 01- COM-TOM

8<s- €T €9- 09t~ S1 98 8<1- TOM-TOM
31D eQ YA

LS b- 8¢ 0z € NS

14 €1 b € aNd-za1

LE b- ST S1 1< 1141
M1 J3ARIY N]

1 I aNd-1m

NI JIABIAN
: cm;ﬁ _ %EE 1 9:.%— _ e:-oa | o61-007 | 007-01T | SSS _ .ﬁémn _ cm«.eﬁ __ ~ jwowdag]

,,Ouo.,«.,ouo,,«vawqaaU mE=~c> Eo—:%aw 0661 m«,,m\.mﬁ

= IS uuw.c [eAId)U] :oagoﬁ.—

CRICLAY




TVLOL | 051-091 | 091-0L1 | OLI-081 | 081-061 | 061-007 | 00z-01z | 012-0zz | 02z-0€T | 0£2-042 ||

€6¢

89
¥01
171

v0¢-

01¢-

(441

8¢
98

<1- S1-
T el cl-
}93.1)) ue3IoN
———— ———— OMI
——— ——— @Ml

}931) umy qn))

I L 91
I L I
W931D ysng

161

¥C
LTl

(8-

8-

|84

I<
07
1T

0L1
89

08
44

LL

33
9v

ANF-tIN
CIN-TIN
CN-TIN

IS

ANT-T40
[4: 1080

WS

anNdg-¢nd
teng-ang
cng-ingd

qﬁoa ~ cmgﬁ ~ %25 _ 2.2_5 1 081-061 | 061-007

sz uzb [BAI)U] UONBAJ]

007-01Z | 017-02T | 072057 | 0€T-0+T ||

o%.«.os,ﬁuwnﬁu JUM[0A JUINPIS 0661 03 6L6T

. yusmIBag

8 9lqe L




TV.LOL | 0S1-091 | 091-0L1 | OL1-081 | 081-061 | 061-007 | 007-01z | 01207z | 07z-0€T | 0€z-ovt |

< L- L WAs
¢ ¢ 8 and-ud
- b 1- d-1d

D EENIGIREL LIS |

A %6 L1 ot 661 WAS
§79 §29 and-13g
98P 65 sz§ 138-¢AN
<91 1- LT ot1 €IN-ZAN
IL1 6 81 s 8 ZAN-TAN

}93.1)) UapIng pue ISEIYLION

6 - 1< - ang-11

931D ueipuy

1z (o o1 a aNF-141

youelg YUy

TVLIOL | 0S1-09T | 09T-0L1 | OL1-081 |

%2& T o61-00z | 00z-017 | 01z-02C _ 0220 _ %N.%N
- (TSI 109)) [eAtapu) wopeAdly

. JudmIZag

?&-23 %E:_o JUI[0 TUAUNP3S 0661 O3 6L

8 9Iqe L




TVLOL | 0S1-091 | 091-0L1 | 0L1-081 | 081-061 | 061-007 | 00201z | 012-0zz | 077-0¢z | 0€z-0¥2 |

ﬁms uoob [BAI)U] WOHBAJY

(993-010%) 28uLY) SWN[0A JUSWITPIS %_3 0 &a

l- - o R T - - Cl- ANF-14L
331D NIoq pAIYL
9 - - - - - ¢l 6- ANS
1< 1< aNa-€1
b- i T €171
01 91 9- 7111
331D AN
01 s (o b- ANF-10
Y931 payoo.a))
NI I
IVIOL | 051091 ~ 822 “ 0L1-081 [ 081-061 [ 061-00Z | 00z-01Z | 017-077 _ cﬁém | ocz-ove || yuamag

89IqEL




TVLOL | 0s1-091 | 091-0L1 | 0L1-081

[ 081-061 | 061-007 | 007-01Z

[o1z-0zz | ozz-ocz [ ocz-ovz ||

("ISAL 199)) [BAIa3U] uonEAdNy

co&..ouo«v agduey)) JWIN[OA Eaﬁzwom L66T 02 cmﬁ

29 s 1 L9 ¢ ! I- - IANNS
¢ 1- 1- aNI-oiIs
59 1 L9 ¢ 1 I r TAS-TS
991D Sunjuns
8- - 0¢ 6 yl- 1¢- LT €T 91- NAS
01 - - . - - ¢l £ I< ANT-TA
8I- i 0¢ 6 Fli- 1¢- 14! 1C- 91- 11
youeag M
659 ¥ 061 9L 9z¢ 0LE L €9- €8 $S1- NS
€ 1< T 1< 1- aNd-LH
I ¢ I 4 i< aNd-9H
1.2 L11 9¥1 LT s1- 1< ¢ 9H-SH
L6€ 8 89 01¢ LST 11 9¢- SL- 0z1- SH-GV+H
9 b 01 €1 € 6T LE- 6 - 1€ YH-1{
- 1 S S- € $- 9- (o 4 1< 1{-INva
JIATY MeH
TVLIOL | 051-091 | SZS ~ EE& [ os1-061 [ 061-007 | 00z-01Z | 012-022 _ cﬁémn _ %N.%N Il Juowsag|

6 °Iqe L




TVLOL | 0ST-091 | 091-0LT | OL1-081 | 081-061 | 061-00Z | 007-01Z | 012-07Z | 0zz-0¢7 [ 0€z-0v2 |

808" 8 hs 891- 1ze- L91- co1- W0S
s S1- - LT aNz-¢d
¢ €1 01- aN3-¢d
<91- 6<- 1L w pE- sa-vg
Tec 61 £8- 91z Yo 8z re-78
we 8 €l St 0z- €€l S6- ta-1g

}oaa)) IdArdg

(AN - €S 0¢1 8L £88- 811 ove- 09¢ ILC NS
14 e . e . e — T . ¥l ANT-CTHN
91 - - T - - - - 61- c¢ CIHN-TTHN
0€s ¥ LOS 07 TTHN-OTHN
4a es- s €1- OTHN-6HN
LL 8¢ 961- s €1- 6HN-8HN
€9¢ - . - a 14 08¢ S1 (4 11- 8HN-LHN
1z¥ €61 Pbe 1 - S1- LHN-9HN
909- e 0z- L81- 181- 6 s 9HN-SHN
95¢- y 96 L6T- i $91- 43 b SHN-VHN
10§ bl 08t 9L1- 9L1 661 6¢ 1< YHN-CHN
§9- 8¢ st 0$¢- sLt 1e pl- Le CHN-THN
0¢- — 14! 0¢ [4 It 9- ST S1- 0¢ CHN-THN
0€€ 6¢ €9 pl 4 $ 61- 8¢ 961 THN-GOVH
1A 2doH maN

qﬁoa _ cmgﬁ _ 091-0LT | §.§ _ §-.§ T o61-007 | 007-017 | SN.SN _ ngu _ 0£T-0¥L I
: o ‘ Sms sé [BAI2)U] UOLEAITY o

co&-ﬁo«v cwn«au oEEo A JUSUWIPIS Sa 8 caa

631qe L




TVLOL | 0S1-091 | 091-0L1 | OLI-081 | 081-061 | 061-00Z | 002017 | 0¥2-07z | 077-0€z | 0€7-04T ||

SLT- 6 £9- 09- i} Szl 9t- WAs
¢- ¢- aNZ-FOM
< Lz 91- FOM-COM
oL- - ¢l o 01- COM-TOM
LS1- 6 £9- 65 T 9c- <1- oM TOM
¥331D MrO YA
6- L L- 1 01- WAs
L- 1 - L- anNg-zg1
(4 L 8- T ¢ d:egteg

W93.1)) J9ARIY IMI']

LE 5 v b1 01- b aNd-im
I3y JIJABIAA
TVIOL _ %2& _ SZS | 0LI-081 [ os1-061 | 061-007 | 00z-017 | o1z-0¢z | 072-0€T _ 0cz-0bz || juowSag]

(IS 33)) ressdyu UOREAIN

(399)-2.10¢) owEEU oEEc > E@E%um \.ma 0) 0661

6°1qe L




TVIOL | 0S1-091 | 091-0L1 | 01-081 | 081-061 | 061-007 | 00z-017 | 017-0zz | 0zz-0€T | 0€T-0vT |

9¢¢- 0S - €9z 08- NS

L- -t R - - - R L- ANF-CIN

76- - 0z CN-TIN

LET e - Rty - 0¢ - 161- 1% IN-TIN
}931)) UBSIOJA

1T 81 0L 8TI AS

4 -t S - - -t - - - 4 ANT-TIO

S1T 81 0L 9z1 T40-14D
HAAID uny qn)

St1- z 9z 29- 65- NS

8- 8- I and-cng

65" g- 4% €z ¢ng-tng

8L- z 1z (i LE- ng-1nd

W31 ysng
TVIOL _ emgﬁ _ 091-0LY _ ﬁgﬁ _ 825 1 oe1-007 | 00z-017 | 017-07¢C _ 222 ﬁ emu.ox __ Juaw3ag

Quou...eu,oavmwnaamv UIN[OA JUSWIPIT Namﬂ 0} camﬁ ;

- (ISIA 199)) [BARR)U] TOREAD[H

691981




TVIOL | 0ST-09T | 09T-0LT | OL1-081 | 081-061 | 061-00Z | 00z-01Z | 012-02z | 02Z-0€7 | 0€7-06T ||

L1- 01- L- NS
6 9- - anN3-zd
8- £ ¢- d-1d
b EERIQRELILILE |
1+1- 91 59- 0L1- 6L WS
LL- LL- and-13g
81- <6- LL 138-¢AN
33 - 8- a8 ¢IN-TAN
6L- 91 #9- 8z- ¢- ZAN-TAN

931D udpAng pue JseaYIIoN

T z 1< b aNd-11
991D ueipuj

1T 1< 8- u- aNF-191
youelg Yoy

_qﬁoiamzﬁ_%zs_Q.Ex:_%ES:a-cﬁ:S-.:N_SN-SN_SN-SN_amgv;.Euswom
A e A.Hmsuoob [BAII) U] UONBAIH , I ,

(3993-0a08) aZuRY)) SWNJO A JUIWIPAS L66T 03 0661

6 °lqe L



TV.LOL | 0S1-091 | 091-0L1 | 0LT-081 | 081-061 [ 061-007 | 00z-01Z | 017-0ZZ | 07z-0€T | 0€7-0v |

1 3% =T - - i - - - ¢e- aNA-14L
331D 1o pary L,

LS -o-s - - - Al - L 6¢C WS

I< 1< aNd-€1

1¢ - - - - - - - 4 L1 171

91 - i R - - R R ¢ ¢l 111
¥ MY

8- 67 T e aNd-10

MIAID) pPayoo)

b b aNd-1141
N3 I

TVLIOL # 051-091 _ 091-0L1 | 0LT-081 | 081-061 | 061-007 | 007-017 | 01202 | 0z7-0£7 _ 0£T0¥2 =  _Juowmdag

SmE 199]) [BAIOJU] UOTJRAILY

(399§-210€) 2BUBYD) SWN[O A JUIWIPIS L66T O 066T

6 °1qe L




TVLOL | 0s1-091 | 091-0L1 | 0L1-081 | 081-061 | 061-007 | 00z-017 [ o1z-07z | 0zz-0c7 | ocz-orz |
1z z bS I- 11- 8 0¢<- NS
S v I AN3-TAS
91 z 128 1- I b 4% IS 1S

¥331)) Sunjuns
98 08 €L € g- 65- g- S1- WS
8- ¢- - ¢ aNa-of
b6 08 €L ¢ ¢ LS~ - - & b
yourag M
6L9 6 A 0LT 629 79 LS~ 65T 667 195 WAS
91- ¢ L ¢ ¢ aNd-LH
S ¢ 8 € ra aN3-9H
L69 07 €0¢g L6T L9 L I 6 9H-SH
91- 81 9z €€l s¢ 00 89- L61- ssT- STh- SH-V¥H
Is- $9 LTl SO1 6 0s- ts- 09- Is- s01- pH-1{
19 6 61 u b ¥ v 1< S b 1-Wva
JIANY MBH
IVIOL | 0S1-091 _,,8_.@5_ os-eﬁ | os1-061 [ 061-002 | 002-01T | 01Z-022 _ 072067 | ocT-ovz ||  juemBeg
S aE e R e , (TSN 399)) [eALGU] HOREAIY T e IR T

- - _(399)-3108) a3uey) 25:9? Eo::vow L661 03 6L61

012198 L




TTVLIOL | 0S1-091 | 091-0L1 | 0LT-08T | 081-061 | 061-007 [ 00z-01z | 01z-0zz | 0zz-0£7 | 0£7-0v2 |

015 95 0L 0z1- 861- 191- 8s1- WAs
81- _ 8- 1 - and-cg
€ 17 T ang-sd
L8- pz- 87- S1- 61- sg-ve
z61- I 0€ 9¢- p11- e 05 ra-cd
9¢z- s of 14- Lt Stl- 66" g1

}931)) 12A8Ig

786°C I 8L c0¢ 0£¢'1 009°1 800°1 veC- LO8 889 QS
£81 - s T s T . — - €81 ANF-CTHN
€9 - - i - a— - - 09- YA CTHN-1THN
1LY h— R . - - e € 601 8¢ TTHN-OTHN
S¢- ==es - R - == . v 0¢ el OTHN-6HN
£l - - - -t i 98¢ L91- L 11 6HN-8HN
S1T - - = ko 14! LT 19- L- (& SHN-LHN
8Tt - - - 1 (433 §¢ L11- LT L- LHN-9HN
§88 . - - ot L19 LY SI- 0¢l1 9v 9HN-SHN
00L s - L4 81¢ 80¢ 96 9% 148! ¢l SHN-vYHN
069 - - [4: 88y Sl L Y4 9¢ 81- PHN-CHN
01T1 - - 14¢4 019 S6 133 Y4 81¢ 91 EHN-CHN
Ley — I £6 001 9¢ Si- L 861 L CHN-THN
018 - L9 (41! €9 €9 L 9 ¥01 89¢ THN-dDVH
12ATy 2dog maN

TVIOL _ 0S1-091 _ 09T-0L * §.§ | 081-061 | 061-007 | 00Z-017 | 017-022 | 0ZZ-0ET. _ 02012 __ yuamsag
: o — . (1S «3& TEAI3)U] UOREAI[H - ; =

Oa&.o.asv duey) oE:—o> Eoﬁ_vmw 33 8 Q.mﬁ :

0192198 L



TvIOL | 0s1-091 | 091-0L1 | oL1-081 | 081-061 | 061-00z | 00z-01z | 012077 | 0zz-0€T | 0€z-0v2 |

€8L- € 871 615" bE- 18 S1z- NS

8- 8- aNT-+OM

pe- I- g POM-COM

Lt~ 1- Ly~ 1z 0z- COM-TOM

169- < 8T1- 616" €l 09 €S- TOM-10M
I qeQ AMYM

8 ¢ 1€ 1z L- NS

€1 al 3 p- ang-zda1

g€ € L1 L1 ¢ 971191
N931)) 19ARBAY AMNIN']

9¢- 1 s b v1- 01- s aNd-1m

NI IIABIAA
dﬁoa _ .ﬁéﬁ _ 091-0L1 | 2.1.5 | 081-061 | 061-007 | 007-017 | 017077 _ 022-0€2 m cm-s& __ . yuawdag|
- , , Swz wxs [AI)U] WONEAS[Y , ST
(399§-a10¢) &aﬁu.aazﬁ, E.,E_Em L66T 03 6L6T

01 91qe L



TVIOL | 0S1-091 | 09T-0LT | OLI-081 | 081-061 | 061-007 | 002-01Z | 012-027 | 0zz-0€7 | 0€7-0%T ||

St L€ Ls- €11 88 NS
19 19 aNT-EW
01 6t 65 EN-TIN
911- Lg Ls- $9- 4% TNTIN

9310 UBSIOJAl

€1 1T 1- St WAS
8 8 aN3-740
¢ 1z 1- Lg 740 1A

}oa1) uny qn)

(o 1 6 6- 1T 61 Wns

01- 6 1- ang-end

- 1< a- g €ng-1nd

8 1 6 o1- - 6 g ng
}931)) ysng

IVIOL [ 057091 | 09v-0uk | 0.E-081 T 08061 | ost-o0t | wozore | urcoze | oroer. _ perorz § R
B (ISIA 199)) TeAISJUT HOUBAS[Y S ‘

oo&.ﬁo&, a3uey) SuM[0A YUAUNPAS L6T 03 6L6T

01 21qe L




TVLOL | 0ST-09T | 09T-0LT | 0L1-081 | 081-061 | 061-007 | 007-017 | 01z-0z7 | 0zz-0€z | 0€z-0vT ||

L1- L1 1< (W
- 6 ¢ anNd-ud
c1- 8- - d-1d

b EER QR ELLITE

Logr 801 8t o€l 8LET Was
6t¢ 6ts ana-13g
89% pel- 209 138-¢aN
861 T 1z- 17T €IN-TAN
26 801 9¢- ST 9 ZAN1AN

}93.1)) UdpIng pue ISBIYJION

- b 1< L- aNd-11

3}931) ueipu]

1< e 4 1< aNZ-131

youeag YOI

VoL ~ cmﬂ.oﬁ_%gﬁ _ .E-a: _82.2_ea-gigﬂ-o:_222_..Nm.omu_%gﬁ__ Eeam.ow.
, . (TSI 399)) [EAIQ3U] UONEADLY - , , -

(393§-010€) aFuey)) SWN[OA JUIWIPIS L66T 03 6L6T

01 °Iqe.L




TVIOL | 0s1-091 | 09T-0LT | 0L1-081 | 081-061 | 061-007 [ 00z-017 | 017-077 | 077067 | 0€7-04T |

9%- 9¢- aNE-141L
321D 104 PHYL

£ e 1T WS

1- 1- aNF-€1

L1 g S1 €171

92 0z L 7111

901D ]

81- sT s 8¢- and-1o
NI payoor)
6 6 aN3-11y
¥ I
TVIOL _ %Z.S _ 091-0L1 _ 0L1-081 | 081-061 | 061-007 | 007-017 | 017-022 _ SEQ _ amgﬁ 1l yuouI3ag

- (IS 399)) (A1) Esss_m

Go&.ﬁo& aguey)) JUIN[O A JUIWIPIS ga 0} Q.a

01 °198L




DEPARTMENT OF THE ARMY
RESERVOIR SEDIMENT CORPS OF ENGINEERS
DATA SUMMARY B. EVERETT JORDAN
NAME OF RESERVOIR
. DATA SHEET NO.
EI Lo OwnNER US Armv Corps of Engrs.l2 STREAM Hayw River 3 STATE North Caroli-a
<|s sz TN RANGE 5. NEAREST P.O.  Mgpncure 5. COUNTY  Chathanm
T 17 LAT33 ¢ 34 C Q0 7 LoNG. 79°04 * 00 "{8 TOP OF DAM ELEVATION 2§§.5 3. SPILLWAY CREST ELEV. 240 .0
10. STORAGE 11, ELEVATION 12. ORIGINAL 13. ORIGINAL 14. GROSS STORAGE, 13. DATE
ALLOCATION TOP OF POOL SURFACE AREA, ACRES|CAPACITY. ACRE-FEET] ACRE-FEET STCRAGE BEGAN
a. FLOOD CONTROL 240 31,811 538,430 753,557
g b. MULTIPLE USE Jan 1979
>|c. POweR
= 16. DATE NOR.
o [ 9. WATER SUPPLY MAL OPER. BEGAN
= | e. IRRIGATION
f. CONSERVATION 216 13,942 140,427 215,127 Feb 1982
8 INACTIVE 202 6,658 74,700 74,700
17. LENGTH OF RESERVOIR 27.743 MILES ) AV. WIDTH OF RESERVOIR 1.79 MILES
I1{18. TOTAL DRAINAGE AREA 1,690 SQ. ML 22. MEAN ANNUAL PRECIPITATION 44,59 (61)  INCHES
7 [19. NET SEDIMENT CONTRIBUTING AREA 1 ,690 SQ. ML} 23. MEAN ANNUAL RUNOFF 13.02 (61l) IncHES
é 20. LENGTH 74.9 MILES |AV. WIDTH 22.6  MILES|25. MEAN ANNUAL RUNGFF 1,173,463 AC.FT.
3|21 MAX ELEV. | 000 £t MGL!MIN. ELEV. 159 ft MSL |25 ANNUAL TEMP: MEAN §1°F RANGE _QUF _ 108°F
27. 28. 29. TYPE OF 130. NO. OF RANGES| 31. SURFACE 32. CAPACITY, 33. C/1. RATIO,
26. DATE OF PERIOD | ACCL. -
SURVEY YEARS | YEARS SURVEY OR CONTOUR INT. AREA, ACRES ACRE-FEET AC.-FT.PER AC.-FT.
Jan. 1979 Range 55 31,811 753,557 0.64
Jan. 1990 11.0} 11.0} Range 54 31,811 747,147 0.64
May 1997 7.4] 18.4| Range 55 31,811 746,837 0.64
26. DATE OF I PEROL 35.  PERIOD WATER INFLOW. ACRE-FEET 36. WATER INFL. TO DATE, AC.-FT.
SURVEY PRECIPITATION |a. MEAN ANNUAL|b. MAX. ANNUAL |c. PERIOD TOTAL|a. MEAN ANNUAL |o. TOTAL TO DATE
Jan. 1990 44.7 1,217,597 1,876,530 |13,393,568 1,217,597 13,393,568
May 1997 44,7 1,258,009 1,662,245 | 8,806,063 1,233,313 22,199,630
=
<<
a
>
[¥8]
§ 26. DATE OF 37. PERIOD CAPACITY LOSS, ACRE-FEET |1s. TOTAL SED. DEPOSITS TO DATE, ACRE-FEET
2 SURVEY 3. PERIOOD TOTAL |b. AV. ANNUAL |c.PER SQ. MI.-YEAR| a. TOTAL TO DATE |5, AV. ANNUAL c. PER SQ. MI.-YEAR
Jan. 1990 6,410 583 0.34 6,410 583 0.3%
May 1997 310 42 0.02 6,720 365 0.22
26. DATE OF 39. Av. DRY wGT,, 140.SED. DEP,TONSPERSQ.MI.-YR |41 STORAGE LOSS. PCT.|42. SED. INFLOW. PPM
SURVEY LBS. PER CU. FT. [7, " oERI0D b. TOTAL TO DATE]a. AV. ANN|b. TOT.TCDATE| 5. PERIOD |o. TOT.TOCATE
Jan. 1990 * * * 0.08 0.85 ® ®
}1ay 1997 kS b ks 0.05 0.89 ke i
E:%:Cizn 1787 PREVIOUS EOITIONS ARE OBSOLETE.




APPENDIX C

SEDIMENTATION RANGE PROFILES
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APPENDIX D

SEDIMENTATION RANGE BEARINGS
AND MONUMENT POSITIONS




1997 RESURVEY MONUMENT COORDINATES (NAD 83)
Range  Monument FElevation  Easting Northing

‘ NGVD X , Y
H1C A-reset 173.590 1,982,488.240 684.124.968
B-reset 171.950 1,982,164.200 684.021.150
H2C A 172.350 1,980,885.462 688,881.309
B 170.610 1,980,578.615 688.813.626
H3C A 171.850 1,980,574.105 691,476.330
B 170.840 1,980,286.913 691,404.989
n A 241.670 1.980,520.168 694,739 473
B 218.590 1,979,980.302 694, 458.090
C-reset 224.370 1,978,836.454 693,861.905
D 242 460 1.978,717.688 693.800.003
H4 A 239.070 1,981,104.930 698,466.097
B 218.180 1,980,920.391 698,386.490
B1 222 490 1,978.798.352 697,458.962
C 218.280 1,977,326.484 696,837.215
D 236.430 1,977,169.472 696,770.890
H5 STAMPED D 240.590 1,975,060.963 709,428.063
STAMPED C 218.710 1.975,142.120 709,437.424
STAMPED B 219.450 1,976.089.899 709,548.713
STAMPED A 238,460 1,976,165.829 709.557.616
Heé6 A 240.180 1,972,335.015 716,488.036
B 218.510 1,972,251.463 716,457.046
C 220.520 1,971,349.966 716,187.253
D 240.230 1,971.220.260 716,148.436
H7 A 239.880 1,977.302.547 709,980.001
B 216,930 1.977,684.563 709,549.116
C1 227.110 1.978.339.176 708,810.593
C 216.940 1.978,818.670 708,269.937
D 238.730 1.979.312 469 707,713.151
K1 A 236.430 1.977,169.472 696,770.890
B 222.240 1,977,254.164 696,608.374
C-reset 223.520 1,978,646.620 693,936.376
D 242 460 1.978.717.688 693.800.003
K2 STAMPED D 240.360 1,973,665.738 688.487.901
STAMPED C 219.870 1,973.459.404 688.865.459
STAMPED B 220.250 1.973.282.990 689,188.269
STAMPED A 240.380 1.973,196.334 689,346.837
SK1 A 239.340 1,974,942 267 707.992.478
B-reset 221.660 1.974,978.613 707.799.501
C 219.700 1.975,761.336 703,643.695
D 239.320 1,975,789.159 703,495 972
SK2 A 236.450 1,970,223.612 701,915.168
B 237.030 1.970.516.644 701,713.925
NH1 A 239.490 1,983.081.823 703,135.352
B 219.130 1.982.922.734 703,220.579
C 220.870 1.982.414.809 703,492.685
D 239.320 1,982,376.773 703.513.061




1997 RESURVEY MONUMENT COORDINATES (NAD 83)

Range = Monument Elevation Easting ‘Northing
NGVD X Y

NH2 A 241.890 1.982,997.587 712,493.044
B 221.730 1,984,844.250 710,758.607
C 218.550 1.989,062.990 706,796.249
D 238.980 1.989,317.860 706,556.868
NH3 A 239.990 1,994,608.856 717,596.803
B 229.660 1,994,082.095 717,666.637
C 216.730 1,986,864.603 718,623.474
D 240.050 1,984,910.393 718,882.548
NH4 A 240.100 1,993,814 448 728,322.631
B 220.010 1,993,201.564 728,222.312
C 216470 1,989,149.118 727,558.992
D 240.420 1,988,584.482 727,466.570
NHS5 A 240.040 1,994,923 .822 735,779.401
B 218.330 1,994,554 447 735,801.077
C 217.090 1,988,707.816 736,144.178
D 240.020 1,988,097.540 736,179.991
NH6 STAMPED D 239.990 1,998,869.207 742,542.898
STAMPED C 217.630 1,998,614.977 743,071.022
STAMPED B  223.700 1.996,747.769 746,949.855
STAMPED A 238.510 1,996,719.294 747,009.008
NH7 A 237.080 2,002,724.757 751,528.904
B 221.930 2.002,819.451 751,404.266
C 218.140 2,004,700.839 748,927.944
D 240.070 2,005,495.178 747,882.418
NHS8 A 240.310 2,009,240.312 757,431.156
B 225.970 2,008.487.769 757,264.204
C 222.060 2.005,754.767 756,657.887
D 241.080 2.005,642.210 756.632.916
NH¢ A 239.820 2,007,674.010 774,192.549
B 240.210 2.010,580.496 770,305.900
NH10 A 239.590 2.011,618.664 777,757.7795
B 240.230 2,008,986.396 776,390,544
NH!11 A 244.680 2,011,608.998 786,382.056
B 239.920 2,007,657.094 785,920.712
NHI12 A 240.190 2.009,019.749 791,907.740
B 240.860 2,007,723.719 791,913.295
B1 A 239.590 1,993,637.510 711,141.967
B 217.680 1,993,439.716 710.620.350
C 217.500 1,992,794.520 708,918.469
D 237.198 1,992,729.184 708.746.128
B2 A 239.950 1,998.081.090 711.872.769
B 217.820 1,998,336.775 711,547.503
C-reset 222270 1,999,211.648 710,434.548
D 240.090 1,999,328.150 710.286.342




1997 RESURVEY MONUMENT COORDINATES (NAD 83)

Range .~ Monument Elevation Easting Neorthing
NGVD X Y

B3 A 238.310 2,004.449.765 715.260.273
B 217.370 2,004,961.953 715,149.272
C 218.910 2.005,482.704 715.036.359
D 240.470 2,005,718.748 714.985.191
B4 A 239.930 2.005,677.336 714,139.080
B 217.020 2,005.868.640 714,011.311
C 217.740 2,008,135.135 712,497.554
D 240.040 2.008.650.267 712.1533.461
B3 A 239.550 2,017,010.949 718,987.010
B 239.780 2.017,254.507 716.649.341
Wi A 240.500 1,993,068.591 707,009.104
B 226.110 1,993,597.891 707,059.350
C 220.130 1,995,021.511 707,194 492
D 238.980 1,995,353.598 707,226.017
LB1 A 237.940 2,001,896.201 707,479.474
B 217.240 2,001,735.824 707,190.826
C 217.180 2,000,938.838 705,757.270
D 241.220 2.,000,664.028 705,263.297
LB2 A 240.420 2,008,242.725 705,143.006
B 240.450 2,006,805.161 702,587.942
WOl A 241.560 1,995,157.296 727,589.460
B 227.450 1,995,186.055 727,558.536
C 228.160 1,997,554.534 725,011.992
D 240.420 1,.998,074.014 724,453.193
wO2 A 240.050 2,006,348.016 730,022.434
B 218.560 2,006,255 422 729.569.185
C 225550 2.006,089.633 728.757.633
D 239.800 2.006.079.103 728,706.108
w03 A 239.990 2.014,909.449 730,984.109
B 240.000 2.015.178.520 729.030.901
WO4 A 243.320 2,023,583.060 731,504.160
B 243,990 2.023.675.670 731.,479.662
BU1 A 240.190 1,994,438.096 747,462 .206
B 222 960 1,994,266.175 747 419.691
C 218.780 1,992,928.884 747.088.989
D 240.160 1.992.396.928 746,957 440
BU2 A 241.290 1.991,344.620 752,881.434
B 217.110 1.991,302.086 752,564.263
C 218.760 1.991,193.375 751.753.661
D 242.030 1,991,165.565 751.546.856
BU3 A 239910 1,986.936.644 750.585.316
B 240.190 1,987.328.409 749,728.569




1997 RESURVEY MONUMENT COORDINATES (NAD 83)

Range  Monument - Elevation Easting Northing
NGVD. X Y

LK1 A 241.880 2.007.087.293 748.275.516
B 217.210 2.006.567.970 748.109.281
C 217.260 2.006,073.942 747,951.306
D 239.920 2,0035.762 344 747.851.401
1 A 239.390 2,008,470.385 751,814.008
B 217.040 2.008.345.432 751.543.370
C 220.500 2,008,071.238 750,978.205
D 240.040 2.008,027.312 750,886.225
NE1 B-reset 221.300 2,009,235.381 757.026.156
C 219.090 2,009.205.171 754,708.466
D 238.330 2,009,198.581 754,197.849
NE2 A 240.000 2,017,153.944 762,246.143
B 239.950 2,015,397.567 762.513.268
NE3 A 239.880 2,021,143.534 768,786.428
B 240.570 2,021,604.803 767,743 061
BE1 A 237.680 2,026,401.609 772,752.418
B 238.200 2,026,400.576 772,640.548
KT! A 240.100 2,025.336.976 766.006.795
B 240.310 2,025.007.296 765.873.711
Pl A 240.380 2.019,585.335 758,141.010
B 240.410 2.018.212.540 757,068.581
P2 A 240.180 2,021,016.190 757,245.618
B 240.410 2,020,875.643 756,478.599
CR1 A 239.570 1,997,527.338 758,434.090
B 243.340 1,997.541.345 756,260.059
CR2 A 239.950 1.990,971.331 762.715.486
B 240.110 1.991,294.163 762,954 .632
Cl A 235.000 2.008.729.852 765,086.413
B 239.080 2.009,185.333 764.090.086
M1 A 240.040 2.002,732.591 756.692.138
B 217.040 2.001.120.590 757,295.785
C 220.010 1,998.639.886 758,225 418
D 239.820 1,998.231.326 758.378.480
M2 A 236.880 1,999,111.352 769,194,580
B 238.000 1,996.561.710 767.693.619
M3 A 240.220 1.994,748.355 776.194.271
B 240.210 1.998.200.147 774.759.203
L1 A 237.120 2,005,837.517 777,833.379
B 240.120 2.004,670.155 776,529.923
L2 A 240.510 2.002.815.066 782,781,144
B 240.480 2.001.233.762 781.946.359
L3 A 240.890 1,996.493.923 789.,005.896
B 245.020 1.996.517.197 788.948.409
TF1 A-reset 241.810 2.013.442.892 789,282.782
B-reset 241.790 2,013,324 349 789,371.691




SEDIMENTATION RANGE LINE BEARINGS

Sedimentation Direction

Range Line of Line

HiC S 72 14 07 W
H2C S 77 33 40 W
H3C S 76 02 39 W
N S 62 28 16 W
H4 S 66 41 45 W
HS N 83 18 44 E
Hé6 S 73020 21 W
H7 S 41 33 43 E
K1 S 27 31 31 E
K2 N 28 39 23 W
SK1 S 10 39 59 E
SK2 S 55 31 13 E
NH1 N 61 49 16 W
NH2 S 46 47 42 E
NH3 N 82 26 34 W
NH4 S 80 42 15 W
NH3 N 86 38 30 W
NH6 N 25 42 19 W
NH7 S 37 13 33 E
NH8 S 77 29 29 W
NH9 S 36 47 23 E
NH10 S 62 33 06 W
NH11 S 83 20 29 W
NH12 N 89 45 16 W
Bl S 20 45 47 W
B2 S 38 10 13 E
B3 S 77 46 09 E
B4 S 56 15 40 E
B5 S 5 5 53 E

Sedimentation Direction
_ Range Line i of Line
Wi N 84 34 383 E
LBl S 29 04 25 W
LB2 S 29 49 W
WOl S 42 5 22 E
w02 S 11 32 46 W
W03 S 7 50 37 E
wWO4 S 75 10 59 E
BU1 S 76 06 3 W
BU2 S 7 38 29 W
BU3 S 24 34 24 E
LK1 S 72 15 01 W
11 S 25 31 38 W
NE1 S 0 44 44 W
NE2 N 81 21 08 W
NE3 S 23 51 00 E
BE1 S 0 31 45 W
KT1 S 68 01 02 W
P1 S 52 00 11 W
P2 S 10 23 01 W
CR1 S 0 22 09 E
CR2 N 53 28 12 E
C1 S 24 34 05 E
M1 N 69 27 4 W
M2 S 59 30 54 W
M3 S 67 25 30 E
L1 S 41 50 50 W
L2 S 62 10 12 W
L3 S 22 02 26 E
TF1 N 53 07 147 W




APPENDIX E

EQUIPMENT SPECIFICATIONS




#TODCO“ INSTRUCTION MANUAL

ELECTRONIC TOTAL STATION

GTS-300 seRiEs

GTS-301D
GTS-302D
GTS-303D
GTS-303




20. SPECIFICATIONS

Telescope

Langth

Objective lers diameter
Magnification

Image

Feld of view {at 1,CCQ m)
Resolving ccwer

Minimum focusing distance
Reticule illumination

Distance Measurements

Measuring range

130 mm

143 mm (EDM: 30 mm)

1 30X

i Eract

S 130

c 2.5
13m

: Provided

Atmospheric conditions

Condition 1

Condition 2

1 prism

2.4CCm(7.3CA f)

2.7C0m (8,9Cq ft)

GTS-301D

3 prisms

3.9C0m (10.2CC 4)

| 3.5C0 m (11,30 f1)

9 prisms

3.7€0m (12,160 1)

| 4.4C0m (14,400 1)

1 prism

2,200 m (7.2C0 ft)

| 2.5c0m (8,200 1)

GTS-3020

3 prisms

2,3C0m (9,3C0 f1)

| 3.3c0m (10.300 f)

9 psms

3.500m (11.3CQ ft)

| +.2c0m (13,300 )

1 prism

—

200 m (3.3C0 1)

| t.4C0 m (4.5C0 7ty

GTS-3030/303

3 prisms

)

COm(8.ECO M)

| 2.2c0m (7.200 )

: 3 prisms

2220 m83CCH)

. 2.3CCmi3ziCR)

Conditicn 1:

Cercdciten 2
shimmer.

Measurement Accuracy

Lzas! Countin Measurament
Single/Receat measurament mede
Tracking/Coarse measurzment mads

Measurament Disgiay

Measurement Time
Receat measuremenrti mode
Tracking/Ccarse measurement meds

Atmaspheric Correcticn Range

Prism Constant Correction Range

Conversion Factor

Ambient Temperature Range

Siignt naze with visicility 220Ut 20 <m (¢
witn hight heat shimmer,
No naze with visitility accu: 22 «m (25 mii2s), cvercast with no heat

(initas
.3 3&¢. (initial

3 miles) mocerate sunlight

A
-

Jsec)
33 sec)

1 -39 opm to +99 com, in 1 pem increments
1-99 mmto +39 mm, in 1 mm incraments

: Meter/Feet
U.S. Survey Fo

ot: 3.280833333333333

International Foot: 3.280839835013123
: =20°Cto +5Q0°(~4°Fto + 122°F)




Electronic Angle Measurement
Neathod
Cetacing

Horizontal
Vertical

Minimum reading

ccuracy
(standard deviation based on DIN 13723)
Measuring time
Diameter of circle
Tilt. sensor
Methed
Compensating Range
Minimum Reading
Instrument height
(Tilting axis above tribrack dish)

Level Sensitivity
Circular level
Plate level

Optical Plummet Telescope
image
Magnification
Focusing range

175
(0.2 mgery

. 2 sides

GT7S-3010

— .

1 mgen)
127 (0.6 mgen)

~en rmm

GTS-3020

1757

(0.2 mgon/

1 mgen)

3" (1 mgon)

: Less than 0.3 sec.
71 mm

s Liquid type

13

117 (0.2 mgen)
2178 mm (0.577 ft)

21072 mm
- 30%2 mm

: Erect

1 3X

- 0.5 m ¢ infinity

Field of View (at 1.3 m) : 5°
Size
Insirument
with Handie zalary 348 x 120 x 130mm
(13.82x 7.43x€.31in)
withcut Handle oattery 291 x 120 x 1530mm
(11.43 x 7.48 x 5.91in)
Weight
Instrument (without Handle 2attery) :5.2kgs{11.51bs)
Flastic carrying case © 3.7 xgs (8.2 1bs)
Handle Battery BT-24Q
Cutput veltags ey
Cagacity 2.8 AH
Maximum cperating time (when fully recharged) at +20°C (+68°F)
Including distarce measurement - 8 hours
Angle measurement only - 24 hours
Mormal use - 13.5 rours

GTS-3030/303
57110

(0.5 mgor/

1 mgen)

57 (1.5 mgen)

(Calculated in the ratio of 1 (distance measurement)):3 {(angle measurament)
0.9 kgs (2.0 lbs)

Weight



Battery Charger BC-208/20C
Input voiiages - AC 120 V/BC-208, AC 230 v/8C-2¢C
Freguercy . 50/80 Hz
Recharging time (at +20°C/+68°F)
Handle battery 87-24Q : 1.5 hours
Operating temperature 1 10°C o 40°C (S5Q°F to 104°F)
Charging signal : Red iamp illumination
Weight 1 4 kgs (8.8 lbs)

Battery using time will vary depending on environmental conditions and ogerations done
with GTS-3C0 series.

Connection of axternal devices, i.e. Data collector, will also reduce the length of battery use.




Trimble

The DGPS solution for reil-
rine sub-meter acciracy itilizing

L1 C/A code.

The 1000RS Rererence Surveyor and
100DS Ditterencial Surveyor, buile wich
Trimble's most advanced GPS processor,
use carrier-smoothed C A code measure-
ments to achieve real-time DGPS sub-
meter position accuracy. Both recervers
teacure 9-channels of continuous satellite
tracking (12 channels oprional). a
lighrweight, rugged, weatherproor
housing. and low-power consumption tor
extended field operation tme trom
DACteries.

The +000RS and 4000DS are tdeal tor
hvdrographic and navigation systems.

vessel cracking and other dynamic

SURVEYING &

MAPPING

DGPS Reference Surveyor and Differential Surieyor

surveving applicacions. The 4000RS
OPErates as an autonomous reference
station, calculating DGPS corrections in
the RTCM SC-10+ standard format for
transmission to modile GPS recavers.
Advanced carrier aided fileering and
smoothing techniques applied to
exceptionally low noise C'A code
measurements are used to provide the
highest performance available in GPS
positioning.

The 4000DS is designed to use DGPS
corrections in the RTCM SC-104 standard
format broadcast by the J000RS. The
receiver applies the DGPS correcoons to
its precise C A code measurements to
generate real-time, sub-meter positions at
up to a 2 Hz. rate — even under the most
challenging operating conditions.

The 4000DS receiver's standard

NMEA-01S3 version 2 messages.

havigation firmware, data and TPPS

nuepurs allow for oprimal tlexihiny tor
svstem integracion and incerticing with

SIS

other instruments. The navig
auncrions enable wagpoint-buse. route
rlanning with displays for cross track error
steering indicator, and beariny and
distance to next waypoint.

While operating, the +000RS und
100003 can ourpue binary and ASCI data
for archiving or post-mission anabvsis Ine
addicion, che 4000RS can operate as a
mobile receiver with the same reatures,

functionality and options as the 00D

For oprimum DGPS positionsn.
“he receivers with any of Trimow's daci
communications systems and QA QC
firmware to ensure the integricy of

POSITIONING dCCUracy.

PRODUCTS

4000RS & 4000DS



4000 RS & 4000 DS f

Differential GPS Reference Surveyor and Differential Surveyor

4000 RS Features Technical Specitications .

Auronomous operacion: Filtered and carricr-smoothed RTCM L RS
ditterential correcaions (versions 1.0 and 2 00 0.3 second measure-

- Peudorange correction
ment rate; Data integrity provision: Daca bink flow concrol on

accuracy: picatly dess than 30cm RMS: Low mulcipach
RTCM port: Triple DC inpuc; L1 geodenic ancenna: 30m antenna AN ironment
cable; Auromatic mode restoracion atter power-otfs Dual RS-232 o A B
LO pors for data recording: Low power: Ligheweighe: Portable: Compatibility: Corrections may be applied to ail ditfferencial-
Environmentally protected: 1 PPS vucpue: NMEA-0183 ourpucs: . cuipped GPS receivers
RTCM input and ourpuc; L-vear warraney 000 DS
i . Accuracy: Trprcally less than Tm RMS: Assumes ac
4000 DS Features least five sacedlices and PDOP less chan 1
Less than 1 meter accuraey wich Trimbie 1000RS: Real-time Compatibility: Acceprs RTCM SC-10+4 corrections Version

Loor 20
operation; 0.5 second measurement race: Daca i INCegrity provision: ettor 20
Triple DC input: Compact domie antenna; 3m anrenna cable:

; +000° RS ond 2000 DY
Automatic m()dc reSTOration after power oft: Extra R$-232 1O pore

Tracking: Y channels ot LT C A
for data recording: Low power: portable: Envi mmm.nmll protected:
L PPS outpur; Navigacion firmware; \\[Lr\ U185 (mtputs. Start-up time: Less than 2 minuces from power-on to
Weighted lease squares solucion. RTCM inpuc: 1-year WArranty, tracking
Antenna: External antenna with 30m RG215 cable

Options
RS-232 data link rates: 51-57 6K baud

. hrmwgre updare service-—t vears RTCM message output: Tvics | 2.5 6. 0. 10,

¢ Ll carrier phase o

* 12 channels NMEA-0183: ALM.BWC GGAL GLL, GSAL G3V,

*  Rack mounc RMB. RMC, VTG, WPL, XTE. ZDA

¢ Event marker

* QAQC firmware

* Internal memory tor dacalogging

*  Extended hardware warraney Display: Backlie LCD wich rour lines of toroy .

Parts: Dual serial: Triple power inpurs: Ancennad:
and {PPS ourpue

. . Tialn. S

o dserial FO pores alphanumeric characrers; Large, easv-ro-
read characters—2 8mm x -E£.9mm: Toral
viewing arew: 32cm : Adjustable backtighe
¢ LI Geoderic antenna and viewing angle

Oprtional Accessories

¢ 30m antenna cable excension, wich in-line amplitier Keyhoard:

; . Alphanumeric. function, and softkey enery
*  Office suppore module: OSM or OSM (]

*  AC power adapter, 30 60 Pl 120V or 220V i
¢ Recerver transpore case =
e TRIMTALK Series rudio links 2
¢ NavBeacon XL MSK receiver E

=
Physical Characteristics =
Size: DWW LD < 0 H sstandard receiven ;

Za3em x2S 0cm x e Sonm

[GR"W 167D x 3257 H track-mount
recenver) 2. 7em x 10 aem x b sem

Weight: O Ihs 27k standuard receiver

Sbs. (08K rack-mount receiver
)3 1bs. 1() ‘:\‘\' compas dome ancenna

5.7 Ios 1206k LY ceodetic antenna
Power: Nominal 105 to 35 VDO, ™ wares
Operating temp: S207C o -35°C
Storage temp: SA0°Cw -T5°C
Humidity: L0 rully sealed. buovanc tstandard receiver)

957 non-condensing frack-mount receiver)

< Copyright Feoruary 1994 Tnmble Mavigation Surveying & Mapping Systems Division All

Noecrpacatioin b o Cha i athone R
. Surveying & Mapping Products Trimble Navigation Europe. L1, Trimble Navigation Singapore
nlmb Ie 645 North Mary Avenue Trimble House. Menian Otfice Park 15 Scotts Road
Post Office Box 3642 Jsborn Way. Hook =03-01 Thong Teck Building
Sunnyvale, CA 94088-3642 nampshire. RG27 9Hx. England Singapors 0922
1408) 481-8000 =44 256-760130 +05 738-6549

FAX: 408-481-7744 FAX 144 256-760148 FAX: +85 738-6346




‘MNISTARTM 7000 DGPS

DGPS
UPLINK

STAR's unique "Virtual Base Station' technology generates corrections optimized for
ser's jocation. OMNISTAR™ receivers output both high quality RTCM-SC104 Version2
:orrections and differentially corrected Lat Long in NMEA format. See sgecs for adaiucnal
sutout :nformatior

How it works...

1. GPS satslitas 2. Multc 2 OM‘\HST—‘«QM GPS monitor sitas 3. Send GPS

orrecuons via ease iine 2 4. Hous:
orrecticns are checxked anc repackzgad
eostat:onary C-pand sats
MNISTAR ™ user area 7. Corrach

OMNISTAR " 1s a real-time wide area differential GPS service providing

precise positicning througrcut the cor.‘nemal U.S. and much of Canada and
Mexico

ietwork Controi Center whers data
d for upiink 10 5. GE Spacenet 3
Spacenet 3 oroadcast footprint =
ncata are received and apolied real-time

Owrect oroaccast from CUINISTAR s gecstatiorary satslite transponder
Is) O DAac an

ce staucnrs

OMNISTAR 7000 Standard Features

The OMNISTAR ™ 7000 1s a comoact robust position sensor designed
specially for CEM's. Each 7000 unit contains a GPS Engine plus Satellite
Differential Receiverplus Antennas

The 7000 reacily integrates ni2 today s GIS and Precision Agriculture sytems
Asinglz cablersuseafarpowiaranc gosition cata

! = precise real-time2 posiho
0

naticnwice direct satellite o«
solution

ming cata s obramnes from OMNISTAR's
accast system using our proven multi-site

OMNISTAR™ backpack configuration with
palm top and OMNILOG software.

APPLICATIONS
% Survey/Mapping
* Yield Monitoring
* Soil Sampling
* Chemical Application
* Resource Management
* GIS, Utilities
* Vehicle Location

% Environmental




OMNISTAR

Model 7000 Specifications

OMNISTAR 7000
General Specifications

Frequency:
Acquisition:
Reacquisition

Outputs:

Protocol:

Receiver
Operating Temp:
Storage Temp:

Humidity:

Shock:

GPS

integral GPS
Engine:

Accuracy:

Spread Spectrum
C - Band (3750/4250 MHZ2)

Cold start <2.5 minutes 90%
Warm start <90 seconds 90%

<10 second with 5 second outage

1. RTCM-SC104 Version 2
2. NMEA sentences: GGA, GSA and
RMC every second, others on request

4800.n.8.1

-20 to +70 degrees centigrade
-35 to +105 degrees centigrade

95°% R.H. @ +3C 0 +70 degrees
centigrade

25 g's for 5 m's duration

Motorola Oncore 3 channel

Dependent on the GPS receiver.
satellite geometry and local
conditions. Nominal accuracy is

1 to 3 meters (1 sigma horizontal).

All specificaticns are subject to change without notice

OMNISTAR™ is a Trademark and Service of OMNISTAR, INC
A Member of the Fugro Group of Worlgwmide Companies

Physical Characteristics

Power:

Power Consumgtion:

1/Q Ports:

Weight:

Connector:

Dimensions:

12 voits DC

10 watts (860 ma &2 12vc s

Two RS232 tx,
One full RS232 port (x/rx)
One CAN Bus

(Version 2.

21ibs. 120

0B compatibie)

z- ®

Packard 10 pin automotive

connector

Cylindrical
7.51inches
4.5 1nches

(Supplied)

in diamr=ster
in heigt

OMNISTAR, INC.

32CC ‘Nestglen, Hous

ton. Texas 77063

Sngre (713) T83-3850 Fax 1713 783-318+

NNW OMMstar Zom




INNERSPACE

THERMAL DEPTH SOUNDER RECORDER
MODEL 448

DESCRIPTION

The Innerspace Technology Model 448 Thermal Depth Sounder Recorder provides sur-
vey precision, high resolution depth recordings using SOLID STATE THERMAL PRINTING.
The lightweight, portable unit is designed for use in small boat surveying as required for
nautical chart production, engineering surveys, harbor and channel maintenance, pre and
post dredge surveys, etc. The Model 448 TDSR uses a thermal printing technique
pioneered by Innerspace for depth sounding which provides the high resolution and
accuracy required by groups such as the U.S. Army Corps of Engineers, dredging com-
panies, survey companies, port administrations, etc. The state of the art design allows
integration into portable hydrographic survey systems.

|
.' INNERSPACE TECHNOLOGY, INC.

36 INDUSTRIAL PARK = WALDWICK, NEW JERSEY 07463 » (201) 447-0398 TWX 710-988-5628



DIGITIZER OQUTPUT

POWER

DIMENSIONS
WEIGHT

ENCLOSURE

OPERATING MODES

GATE WIDTH

MISSED REPLIES

DISPLAY

INDICATORS

INITIAL DEPTH

ALARM

OUTPUTS

In addition to the built in depth digitizer, Start/Stop pulses
are available for use with external digitizers such as Inner-
space Models 410, 412 and 445.

Either 12, 24 V DC or 120, 240 V AC (Must be specified
AC or DC)

17inWx17% in.Hx 9% in. D
45 pounds
Coated aluminum, corrosion resistant and splashproof. Slid-

ing window for chart access and settings door for easy
access to thumbwheel switches.

SPECIFICATIONS —INTERNAL MICROPROCESSOR DIGITIZER

Either a DIRECT, GATED, AUTO or MANUAL mode may be
chosen

DIRECT — No gate present

GATED — Gate width doubles, then quadruples
automatically to reacquire the bottom
reply

AUTO — Gate width doubles, quadruples then

goes to non-gated automatically to reac-
quire the bottom reply

MANUAL —  Fixed gate as preset on initial depth
thumbwheel

Selectable 2, 4, 8, 20, 40 or 80 via rotary switch. Gate
width in feet or meters, determined by the recorder MODE
switch setting

REPLY switch selects 2, 4, 8 or 16 missed replies, before
reacquisition of bottom reply, in AUTO mode.

Four digit LCD 7 segment. Resolution to 0.1 feet or meters,
determined by the recorder MODE switch setting.

Three LED's representing BAD DATA, REPLY and depth GATE

Three station thumbwheel switch allows entry of an initial
depth gate position

A switched audible alarm indicates loss of track

BCD—8421 TTL compatible 5V positive logic. Buffered out-
puts with data hold, inhibit, strobe and flag lines. IEEE488
GPIB—4 digits with proper protocol and selectable address
switches (optional)

EIA RS232C— 4 digits with selectable baud rates (optional).
A bad data flag is available and can optionally set the out-
put number to all zeros.

|
l' INNERSPACE TECHNOLOGY, INC.

36 INDUSTRIAL PARK = WALDWICK, NEW JERSEY 07463 = (201) 447-0398 TWX 710-988-5628




